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airplanes 


at home and abroad 


NCE upon a time, back about 1911, there was a pilot 

who went about giving exhibitions at county fairs. 

There came a time when he shook his head in ‘or- 

row over the sad state into which aviation had sunk. 
It had, he said, become commonplace. He knew it had, be- 
cause the maids in the hotels where he stopped no longer 
stole his pyjamas for souvenirs. 

We have gone on from there, for twenty years. Starting 
at a point where people went to see an airplane fly in much 
the same spirit in which they now go to see Clyde Beatty 
manhandle his forty jungle pets, the de-romanticizing of 
aviation has steadily progressed until now the process is 
nearly complete. Over the past six or eight years we have 
been escaping the stigma of the days when the principal 
non-military use of the airplane was to make the passengers’ 
and the spectators’ flesh creep, and their hair stand on end. 
We have acquired a new tool. It is a perfectly sensible and 
respectable and unspectacular tool. It is a tool of many 
uses. Our task has been to discover them. We are still, 
almost every day, discovering new ones. 

In that fact is the answer to the faint-hearted people who 
think that the limits of the airplane market have been 
reached, and that sales effort is of no present value. It is 
foolish to be over-optimistic, but it would be still more fool- 
ish to quit trying. There are prospective purchasers wher- 
ever there are people who have a real use for the service 
of aircraft, and that means everywhere. To look over the 
items that AvIATION has published last year under the head- 
ing of “Aircraft at Work” is to gain new confidence in the 
breadth and importance of the potential market for planes 
and ’giros. To be sure, many of the people who have a real 
economic use for aircraft cannot be sold under present con- 
ditions. But they are all worth an effort, and if they can’t 
be persuaded immediately at least the foundation can be laid 
for a sale in 1934 or 1936. 
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It has taken time to overcome the natural inertia and 
timidity of human beings confronted with a new idea. The 
time can be shortened and the number of sales made can be 
increased in proportion to the amount of intelligently di- 
rected effort that is devoted to the job. Too often we have 
tried to sell airplanes wholesale where we should have been 
selling them selectively. We have swept individual enthusi- 
asts off their feet and persuaded them to buy, for industrial 
use, planes for which their companies had no legitimate em- 
ployment except as an advertising stunt. When the first 
thrill wore off, or when some unexpected difficulty was en- 
countered, the planes dropped into the second-hand market 
and we had made a new lot of enemies. 

In spite of all that, the airplane has slowly but steadily 
been penetrating into industry. It has been picking up one 
business group after another. The whelehearted conversion 
of the oil industry was attained several years ago, and they 
have never back-slid. At the present time there are ap- 
proximately eighty planes at work for the producers and re- 
finers of petroleum products and for the makers of drilling 
machinery. 

The newspapers were among the next to take an active 
interest. Two or three of the most important metropolitan 
papers keep planes in constant service, with apparently sat- 
isfactory results. The man who has perhaps had more ex- 
perience than any other with the actual practical use of 
airplanes in journalism, Mr. Piersol of the Detroit News, 
recently put himself on record with the cheering prophecy 
that American newspapers would need and would buy ten 
thousand airplanes within the next ten years. 

The mining business soon fell in line. Airplanes, including 
a number of American manufacture, have been extensively 
used in Canada, in Mexico, in South America, in South 
Africa, and in Australia and New Guinea. Among the min- 
ing interests, as among the newspapers, there is still an 
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The airplane comes to the aid of the farmer. Crop 

dusting from the air has been found one of the 

most effective means of combating destructive 
insects in large scale fruit growing operations. 





A Detroit paper gets a fresh 
slant on the news from the 
cockpit of an autogiro. 





Right: An emergency shipment of automobile truck parts 

goes out by air from manufacturer to distributor. The air- 

plane is saving thousands of dollars in reducing shut-down 
time for many industries. 
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open market for a great many ships, both large and small. 

Lumber companies, especially in Canada, have gradually 
come to recognize that they can save money by using air- 
craft for surveying of timberlands and for transportation and 
fire patrol. Moving-picture companies, in addition to their 
more obnoxious activity of crashing large numbers of planes 
to make the thrills run up and down the spines of the people 
in the 30-cent seats, are using them to survey for location, 
to carry personnel and supplies, and to provide new points 
of view for effective shots in pictures having nothing to 
do with aeronautics. They can use more. Public utilities 
need planes for survey work and for power-line inspection. 
There are 165 airplanes in use in American industry at 
the present time. TJaking every precaution to be extremely 
conservative, it is safe to say that if every industrial execu- 
tive in the country ‘can be persuaded really to look into 
the relation of the airplanes to his own business with a 
really open mind we can sell at least another 200 planes 
for that sort of work within the next year, even under 
the present extraordinary difficult conditions. To present 
the case to business men so attractively that they will listen 
with an open mind in spite of themselves, and so that their 
final acceptance of the argument may follow as a matter of 
course, is one of the special tasks of the sales department 
of an airplane company in 1933. This is no year for lying 
down on the job. 

The government in Washington furnishes a further re- 
minder of the extraordinary variety of uses that have been 
found for the airplane. Of the ten departments of the 
federal government, seven are regular users of aircraft 
or actively engaged in stimulating their use. To the War Aircraft extend the range of activities both for business and 
and Navy Departments the airplane is a major military in- pleasure. An autogiro or airplane fills an important place in 
strument. The Department of Commerce is specifically ee ee ee ee 
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charged with promoting aerial navigation, and it owns and 
operates some 50 planes of its own as an incident to that 
. work, The Post Office Department has let contracts under 
; which the mail is being flown more than thirty million miles 
——~ % every year, in the United States and in more than twenty 
— foreign countries. The Treasury Department uses air- 
— planes bearing the insignia of the Coast Guard to stand 
guard against smuggling and to aid in protecting life at 
sea. The Department of the Interior uses aerial photog- 
raphy in the general work of the Geological Survey. They 
used it with particularly remarkable efficiency and economy 
: in the justly-famed aerial survey of Alaska. In a few 
, months of flying the Alaskan Aerial Patrol secured results 
that could only have been attained in many years and at 
many times the cost by conventional surface methods, and 
it added new lakes and new mountains to the map of what 
was thought already to be a reasonably well-explored ter- 
ritory. In the Department of Agriculture the Weather 
Bureau issues contracts for daily exploratory flights into 
the upper atmosphere to increase the accuracy of forecast- 
ing; the Forestry Service uses airplanes for fire patrol; 
and the Bureau of Agricultural Research has taken immense 
interest in stimulating crop-dusting from the air as a means 
of getting better and surer crops at lower costs. There 
remain only the Departments of Labor, State and Justice, 
and although they have no direct connection with airplane 
operation they all make frequent aeronautical contacts in 
connection with their law-enforcing and _ treaty-makihg 
duties. 

It is in the service of industry and of the government 
that the airplane has most fully established itself. Flying 
for sport is as yet a minor part of aviation, but a grow- 
ing one. The sportsman hasn’t up to the present time had 
enough incentive to buy. Airports have often been too far 
away, and in many cases too badly run. Many of them have 


























One of the flying boats 
of the “Antares” class 
which patrol our shores 
to assist the mariner 






in trouble. 


A transport plane has been keeping fire- 
fighting crews in provisions and equip- 
ment in the Idaho National Forest. 
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been planned with a view solely to the convenience of 
the professional. There has been little opportunity for 
private owners who viewed flying as a sport to get to- 
gether socially or for the kind of competition that appealed 
to their tastes. Airplane contests have usually been planned 
to test the airplane rather than the skill of the pilot. The 
amateur spirit has made small headway, but it is gaining 
ground now, spurred on by the efforts of such organizations 
as the Aviation Country Clubs and the Amateur Air Pilots’ 
Association. If anyone is so faint-hearted as to doubt that 
there is a very large sale for airplanes for sport, let him 
look at the waters off any harbor on any pleasant sum- 
mer day. Of the tens of thousands of motor boats that 
_ are kept in service every summer, not 10 per cent have 
any “practical” reason for existence. It is for those en- 
gaged in selling airplanes to show the man who now runs 
a $5,000 runabout over the water that he can get more 
pleasure and more comfort out of an airplane, at a price 
which need be no higher, and that he can use it twelve 
months in the year-and go anywhere instead of being lim- 
ited to a short strip of coast-line. It would have been 
almost impossible to get near enough to the prospective 
customer even to present such an argument four years ago, 
but it is now gradually beginning to sink into the average 
non-flying citizen that flying need not be an adventure; 
thatthe man who practices it need be neither brave, fool- 
ish, nor endowed with a natural inclination to become a 
circus performer; and that there is no occasion for him 
to array himself either like the lilies of the field or like a 
deep-sea diver before boarding his plane for a flight. 

As a guarantee of the quality of American airplane de- 
sign there stands a series of records that began with the 
first transatlantic flight by the Navy’s NC-4 in 1919, and 
continued through a series of spectacular episodes of which 
such names as those of Lindbergh, Hawks, Boardman, 
and Post and Gatty furnish reminders. We have had our 
full share of record-makers, and the records have been 
the more remarkable for having been in practically every 
case the result of individual effort, with no backing by 
the government and with little or none by the organized 
aircraft industry. If so much has been done under those 
conditions, it takes very little imagination to conceive of 
the much more spectacular figures that could have been 
set up with the sort of subsidy that European governments 
have frequently provided. 

The best test of a product is its ability to make headway 
in an open competitive market. American airplanes have to 
meet the competition of all Europe when they go into the 
export field. Their brilliant successes there, both in com- 
mercial and in military employment, speak for themselves. 
American planes are carrying passengers and mail in China, 
and in Canada, and all through South and Central Amer- 
ica. Excluding countries that have large manufacturing in- 
terests of their own and where the airlines are required to 
use local products, fully half the air transport companies 
in Europe are making use of American engines. American 
power-plants are used on the two longest airlines in the world. 
American planes are used by the military services of prac- 
tically all of the South American countries, and by most of 
the countries of Asia. Private owners in the old world 
are turning to America for a type of airplane that their 
home industry has for some reason failed to supply. Visitors 
to British airports have had a chance to become quite fa- 
miliar with the appearance and the names of three or four 
makes of American cabin planes operating under British 
private ownership. It would be inaccurate to boast of 
American superiority as though it could be taken for grant- 
ed. It would be as absurd for us to claim absolute su- 
premacy as for any other country to do so. We have 
learned a good deal from the practices of other nations, 
and we can learn still more. At the same time the rest 
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Planes in this issue 


Manufacturer Name and Model Type Seats Power 
Below $2,000 
ae Collegian OLMhw 2 36 
American Eagle-Lincoln Eaglet OLMhs 2 45 
Heath Center Wing OLMcs | 40 
Heath Parasol OLMhs 1 25-40* 
Taylor Cub OLMhs 2 40 
$2,001—$4,000 
American Eagle-Lincoln Lincoln PT OLB 2 90-120* 
Fairchild. . 22 OLMhs 2 95-125* 
Fairchild..... 24 CLMhs 2 95-125* 
Great Lakes. Sport Trainer OLB 2 7° 
Hammond. 100 OLB 3 100 
Kinner Sportster OLMcs 2 100 
Monocoupe. 90, 100 CLMhs 2 90-100* 
Stinson... Reliant CLMhs 4 2157 
Waco. F OLB 3 110 
$4,001—$6,000 
American Eagle-Lincoln Lincoln AP CLMhs 3 125 
Curtiss-Wright. . Sport OLB 2 175 
Kinner...... Sedan CLMliw 2 210 
Monocoupe.... 110, 125 CLMhs 2 110-125* 
Pitcairn Autogiro. PA-18 OLAg 2 160 
Stinson..... Reliant CLMhs 4 215t 
Waco F-2 OLB 3 170-210* 
Waco A OLB 2 170-210* 
Waco c CLB ~ 210 
. $6,001—$10,000 
Amphibions Privateer III CAmMc 3 210 
Curtiss-Wright. ... . Sedan CLM 4 240 
Kellett Autogiro .... K-3 ULAse.. 2 210 
$10,001—$19,000 
Bellanca. . Pacemaker CLMhs 6 420 
Bellanca... Skyrocket CLMhs 6 550 
Curtiss-Wright. .. . Speedwing OLB 3 240-420* 
Pitcairn Autogiro . PA-19 CLAg 4 420 


*Available with several types of engines. tAvailable with 
several varieties of equipment. 


M—M onoplane s —Strut braced B —Biplane 
h —High wing w —Wire braced O—Open 
| —Low wing C —Closed Ag—Autogiro 


Am—Amphibion 


NB: Several airplanes were omitted as prices were not 
available. All transports were omitted. 


c —Center wing L —Landplane 




















of the world has much to learn about aircraft from the 
United States, and a comparison of records of performance 
over the past few years seems to put American aviation 
and the American aircraft industry very much in a lead- 
ing position. The American industry’s sales abroad would 
have been much larger than they actually have if pur- 
chases had always been based on a free and open com- 
petition. Unfortunately in many cases, particularly where 
governments have been doing the buying, they have been 
strongly influenced by political factors and by diplomatic 
or financial pressure——a type of persuasive influence 
towards which some European governments have been more 
favorably disposed than our own. 
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Direct sales efforts by American manufacturers through 
local representatives, through sales tours, and through ad- 
vertising have of course been of preeminent importance in 
developing a foreign market. The work of the Aeronautical 
Chamber of Commerce in the export field has been effective, 
and the skillfully-directed efforts of the Aeronautics Trade 
Division of the Department of Commerce have been in- 
dispensable. But there is another factor of great importance 
in persuading foreign buyers to look to the American in- 
dustry. Particularly in South and Central America, Amer- 
ican air transport is selling our planes and engines over- 
seas. When the officials of a South American government 
see American planes arriving in their capital city with 
perfect safety and regularity, every second or third day 
according to schedule, and when they see that their people 
are becoming familiar with the American product and gain- 
ing confidence in it through traveling as passengers, they 
are naturally inclined to look to American factories for 
military planes and engines or for the equipment for state- 
operated transport services. In 1932 our export shipments 
increased, while domestic sales dropped. If our industry 
will only continue its efforts to sell abroad the proportion 
of foreign business that falls into American hands will con- 
tinue to grow. The amount of export business that is 
available, as proven by the actual experiences of the last 
four years, would easily justify an aggregate expenditure 
of $800,000 a year in export sales promotion. 

Looking back over the history of American aviation de- 
velopment, we see a constant growth of specialization in 
order that the specialized needs of the individual customer 
may be more and more nicely met. It is only a dozen 
years since there were but two types of commercial air- 
plane,—the open-cockpit single-seater and the open-cockpit 
two-seater. We have spread out into an infinite variety, 
for in the free ocean of the air there need be no such 
standardization of size and power as is necessary where 
trafic conditions limit the dimensions and the performance 
of a vehicle. There has been a steady diffusion of types, 
but within that growing variety we find some grouping 
and classification. On the pages that follow American air- 





OME exceedingly well-known names are of course 

missing from this index. Certain companies have 
had to be omitted, either because they were not ready 
to announce their plans at the present time, because they 
|| are at the moment engaged only in the manufacture of 
|| military aircraft and have no commercial products to be 
|| described, or for some other reason. Conspicuous ex- 

















amples are B J; Consolidated, which has of course been 


Index 

| Aeronautical Corporation of America ............ 141 Kellett Autogiro Corporation ...... Sits ceamek 149 
| American Eagle-Lincoln Aircraft Corporation.... 144 Kinner Airplane & Motor Corporation (Aitlants) 145 
I Ss oF ities Seon Ves eeSe 145 Kinner Airplane & Motor Corporation (Engines).. 157 

Beech Aircraft Company ...... Snap cemeees 147 Lockheed Aircraft Company,........... a . 146 
| Bellanca Aircraft Corporation ...... . aoe Ae Lycoming Manufacturing Company .............. 157 
| Boeing Airplane Company ............... .. 139 Menasco Motors, Inc. ...........0cecceececcccces 159 
| Continental Aircraft Engine Company ........ .. 156 Monocoupe Corporation Fre eT 153 
| Curtiss-Wright Airplane Company .. .. 140 Northrop Corporation ............... iw, apace ae 
| Douglas Aircraft Company .................. -- 142 —sC Pitcairn Autogiro Company ...........2-6 sess: 150 
Fairchild Aviation Corporation ...... — Pratt & Whitney Aircraft Company ............. 158 
|| General Aviation Manufacturing Consevation . . 144 Sikorsky Aviation Corporation ..... ... . .. 152 
| Granville Aircraft Corporation ...... Senter. he Stinson Aircraft Corporation ...... .... . .... 151 
| Great Lakes Aircraft Corporation ........ oo Taylor Aircraft Company ..... Sh vei ok . Sates 155 
|| Hammond Aircraft Corporation .... , 148 Waco Aircraft Company ............ soy «ee 
|| Heath Aircraft Corporation ............ ... 149 Warner Aircraft Corporation ................... 159 
Jacobs Aircraft Engine Company ................ 156 Wright Aeronautical Corporation ............... 160 
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craft are pictured and described. Practically without ex- 
ception they fit into one of six divisions; the light plane; 
the open two-seater or three-seater ; the two- -passenger cabin 
plane; the cabin ship for three or four occupants, and 
generally flown by an owner-pilot; the cabin plane for five 
or more, and likely to have a professional pilot except where 
the owner ‘takes his flying with exceptional seriousness; 
and the transport plane, providing for anything from eight 
passengers up. Within each category except the first 
and the last, there can be a further division on price and 
performance. Generally there are two classes, the regular 
and the de luxe. Within each general group there is one 
lot of machines, selling at somewhere within 50 per cent 
of the minimum figure for the group, machines of moderate 
power and of good but moderate performance. There is an- 
other lot, considerably smaller, designed for people to whom 
performance is preeminent. They run up in price to three 
or four times the minimum figure, and they take the place 
in aviation that the $5,000 automobile does upon the high- 
ways,—except that the high-powered and high-priced airplane 
can always make full use of its performance capabilities, 
while the high-powered and high-priced automobile is usu- 
ally restricted by its surroundings to the conventional crawl. 

In any case, the range of choice is there, sufficient to suit 
any purchaser for any purpose. Whether you, your friends, 
or your customers, want a_ ship for one passenger 
or for twenty,—a power-plant of 60 hp. or of 1200,— 
a cruising speed of 95 mph. or of 195,—a price of $1,300 
or one of $40,000,—you will find products listed here to 
meet your specifications. If you are a customer, it remains 
only for you to buy. If you are in the business, as most 
of the readers of AVIATION are, we hope that this introduc- 
tory review and the pages of description that follow will 
serve as your cue to get out and spread the word among 
those who ought to be buying airplanes, but who haven't 
yet realized the fact. One thing to remember above all 
others. Don’t let anybody tell you that there isn’t any 
market for airplanes. The number of machines that are 
earning their way in the world today is an all-sufficient proof 
to the contrary. 


active in the manufacture of commercial aircraft during 
several years; the Glenn L. Martin Company, which is 
for the moment fully occupied with military work but 
which has comprehensive plans for participating in 
commercial aeronautics in the near future; and Vought, 
now devoting its facilities entirely to the production of 
naval types; and Stearman whose new model is under 
development but not yet ready for announcement. 
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Bellanca 





Bellanea Aircrait Corporation 


HORTLY after the monoplane “Colum- 
bia” established a world’s non-fueling 
endurance record of 51 hours and 30 minutes 
in 1927, the Bellanca Aircraft Corporation 
of America was formed with G. M. Bellanca, 
president, and the first factory at Staten 
Island, N. Y., concentrated its production 
on duplicates and commercial adaptations 
of the historic plane. The commercial ver- 
sion was known as the Bellanca CH and 
was powered with the Wright J-5 220-hp. 
engine. On the last day of 1927 the present 
Bellanca Aircraft Corporation was formed, 
and shortly thereafter, the site was secured, 
for the present factory and flying field, 
with seaplane facilities, at New Castle, Del. 
Because of the need of further expansion 
the company underwent a reorganization of 
direction and financing in October, 1928, 
in which sufficient capital was procured to 
carry on all operations and engineering 
developments of the company on a much 
larger scale. Early in 1929 extensive ad- 
ditions to the factory were made, and a 
Canadian distributing organization with 
Canadian capital was formed under the 
name of Bellanca Aircraft of Canada, Ltd. 
In the last half of 1929 a new Pacemaker 
line was introduced, this model being a 
logical forward development of the Colum- 
bia and CH design and, in 1930, the Wasp- 
powered Skyrocket, a higher-powered ver- 
sion of similar design, made its appearance. 
In the same year the first commercial 
representative of another and still more 
original line of descent made its appearance. 
This machine, known as the Airbus, was 
one of the first American airplanes to be 
designed in accord with the principles of 
air transport economics which have come to 
play such an important part in aeronautical 
engineering in the past few years. The 
ancestry of the Airbus includes other mem- 
bers of the Sesquiplane type, such as the 
Bellanca “K” built during 1927-1928. 
o 














“1950 1b. 
se, ceiling 18,900 ft. 


The name of Bellanca is indelibly asso- 
ciated with a long series of record-breaking 
flights,—the transatlantic flights of the 
Columbia in 1927 and 1930, and the non- 
stop distance record from New York to 
Istanbul, Turkey, of 5,011 miles in the 
Bellanca “Cape Cod” in 1931. Earlier in 
the same year the world’s non-refueling 
endurance record of 84 hr. 33 min. had been 
established in a Bellanca powered with a 
220-hp. Packard diesel engine. In October, 
1931 Pangborn and Herndon flew the Pa- 
cific non-stop from Japan to the United 
States in the Bellanca monoplane “Miss 
Veedol.” 

In 1932 Bellanca widened its sales field, 
becoming actively engaged as a contractor 
to the United States Government, and also 
increased its export sales. 


Pacemaker, Skyrocket 
URRENT descendants in the CH line 


which originated with the Columbia, are 

the Pacemaker and Skyrocket, similar in 
general type but different in minor detail 
and power. The present Bellanca Pace- 
maker is slightly larger in overall dimen- 
sions than the Pacemaker of 1929-1932, and 
in addition incorporates the new Bellanca 
low-drag landing gear developed originally 
for use on long distance planes, and adopted 
as standard on this model after exhaustive 
tests. The engine is the Wright R-975E2, 
rated at 420 hp., or the Pratt & Whitney 
Wasp Junior. Wheels, float, or ski landing 
gear may be supplied. The current retail 
price of the Wright-powered (400-hp. 
Whirlwind) Pacemaker is $16,450 F.A.F. 
The Pacemaker, being a six-place ma- 
chine, is suitable for light transport as well 
as many commercial and private uses. Of 
the 72 that have been produced to date 
sales have been made to Bernarr Mac- 
Fadden, publisher, Senator Dan Emmett of 
California, Canadian Airways, the United 


Price $16,450 Bellanca Airbus 





Gross weight 9590 lb, 


Maximum speed 155 m.p.h. 


States Department of Commerce, and the 
Governments of Brazil, Honduras, and 
Peru. 

The Skyrocket is basically similar to the 
Pacemaker, but was evolved in response to 
a demand for increased performance and 
still finer execution of details. The usual 
power-plant is the Wasp C 420-hp. engine, 
or the Wasp S1D1, which develops 525 
hp. at 5,000 ft. The latter is known as 
the Skyrocket de luxe, and has special fit- 
tings. The price of the standard Skyrocket 
is $18,950, or that of the Skyrocket de luxe 
is $20,950. The Skyrocket has been pro- 
duced in a variety of types such as ambu- 
lance, flying laboratory, flying office, and is 
a particular favorite among motion-picture 
folk, owners including Wallace Beery and 
Ann Harding. Thirty-eight Skyrockets 
have been produced. Both of these models 
are of welded steel tube fuselage and 
wooden wing construction with fabric 
covering. 


The Bellanca Airbus 


ESIGNED to carry twelve to fifteen 

passengers with one Pratt & Whitney 
Hornet, Curtiss-Wright Conqueror, or 
Wright Cyclone engine, the Airbus version 
of the Bellanca Sesquiplane first came into 
being in 1930, and the characteristic stub- 
wing and lift-struts of the earlier Sesqui- 
plane were redesigned to incorporate a par- 
tially retracted permanent low-pressure 
wheel with brake. 

The 1933 Airbus has such features as 
mail compartments in both stub-wings, as 
well as in a compartment aft of the engine 
unit. 

Eighteen Airbus models have been pro- 
duced, including a large number for the 
United States Army Air Corps. The cur- 
rent retail price of the Cyclone-powered 
Airbus for twelve passengers is $31,200 
flyaway New Castle, Del. 


12-15 place 
Useful load 4435 lb. 
Service ceiling 15,900 ft. 


650 hp. Price $31,200 
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EVENTEEN years ago W. E. Boe- 

ing, well known in the timber in- 
dustry of the Pacific Northwest, and an 
amateur flying enthusiast, established, 
more or less as a hobby, a small shop 
for the manufacture of airplanes at 
Seattle, Wash. Today the Boeing Air- 
plane Company occupies some thirteen 
buildings with a total floor space of 
over 300,000 sq.ft., and ranks among the 
foremost producers of aircraft in the 
world. Organized originally in July, 
1916 as the Pacific Aero Products 
Corporation, it was reorganized in 1917, 
and has operated continuously since that 
time under its present name. The com- 
pany is now a subsidiary of the United 
Aircraft & Transport Corporation, 
formed in the winter of 1928. 

During the first decade of its existence, 
the company limited itself largely to 
government contracts. In 1927, however, 
attention was turned to the commercial 
air transport field, and equipment was 
developed for use on the San Francisco- 
Chicago route, taken over from the Post 
Office Department by an operating sub- 
sidiary christened Boeing Air Trans- 
port. The line now functions as the 
Boeing division of United Air Lines. To 
date the Boeing plant has produced a 
total of approximately 1,800 airplanes of 
53 different types, including pursuit 
planes, carrier fighters, bombers, torpedo 
planes, patrol boats, attack planes, mail 
planes, mail-passenger planes, multi- 
motored transports, flying boats, sea- 
planes and training planes. As of Jan. 1, 
1933, more Boeing-built airplanes were 
in service on American airlines than 
those of any other manufacturer. 

The changes made at the Boeing 
plant in thirteen years tell the story of 
certain trends in design in this country. 
Laid out originally to produce the old 
“stick and wire” types, the equipment 
has gradually been changed over to pro- 
duce practically 100 per cent all-metal 
airplanes. During the intermediate 
period, when welded steel tube struc- 
tures were the vogue, Boeing was one 
of the few manufacturers to develop 
the use of electric welding. Today sheet- 
metal workers handle virtually all parts 
going into production. The wood-shop 
which once built the entire plane now 
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BOEING TRANSPORT 





Boeing Airplane Company 


is used only to manufacture mock-ups, 
jigs, templates, patterns, dies, and fix- 
tures, and to turn out cabin insulation 
and flooring. 


Boeing Transport 


S a successor to the Boeing Mono- 

mail, brought out in 1930 a new 
commercial transport airplane was laid 
down in 1932, of which some 60 ex- 
amples are now under construction for 
United Air Lines. A number are al- 
ready in service. These twin-engined 
all-metal monoplanes, built to conform 
with the latest requirements of com- 
mercial air transport, will eventually re- 
place the Boeing 40B’s (4-passenger and 
cargo single-engined biplanes) and the 
80A’s (17-place, three-engined biplanes) 
now in service. A great deal of at- 
tention has been paid in the design to 
the requirements of the passengers. A 
careful study of seating arrangement 
for minimum fatigue led to the in- 
stallation of seats 20 in. between the 
arms and spaced some 40 in. apart. The 
seats are arranged five on each side of 
a wide aisle along the 20-ft. cabin length. 
Cabin headroom is 6 ft. throughout. 
Vibration has been reduced by engine 
location and mounting, and outside 
noises have been excluded from the 
cabin by means of carefully insulated 
walls. Operating and maintenance 
economy features acquired from years of 
actual operation on air lines have been 
designed into the ship. All main parts, 
having been built over a very elaborate 
series of jigs and fixtures, are standard- 
ized and are interchangeable. 

The fuselage, which is built in three 
distinct sections fore and aft, is covered 
with flat dural covering rivetted to channel 
type stringers and transverse frames. The 
central section is an integral part*of the 
wing stubs which carry the mountings for 
the outboard engines and the landing gear. 
The latter is of the same general type as 
that used on the Monomail, the wheels 
folding backward into recesses in the 
under surface of the wing. Electrical re- 
traction with an emergency manual control 
are provided. Large diameter, low-pressure 
Goodrich tires are used. The wheels are 
equipped with Boeing oleo shock absorbers 
and hydraulic wheel brakes. The full- 


hp. 
Gross weight 12,650 lb. “Useful load 4280 1b. 
Maximum speed 182 m.p.h. 


| Boeing Transport 






swiveling tail wheel also carries a low- 
pressure tire and oleo shock absorber. 

The wing is in five sections, the stub 
integral with the fuselage as described 
above, two outboard panels to which 
the ailerons are attached, and two re- 
movable wing tips. An all-metal ta- 
pered cantilever structure is used, with 
spar trusses of square and rectangular 
aluminum-alloy tubing, tubular ribs and 
a smooth aluminum-alloy sheet  cover- 
ing. The outboard panels are bolted 
to the stub beyond the nacelles. Both 
the leading edges of the stub and the 
trailing edges of the main wing are, like 
the wing tips, removable to facilitate 
maintenance and inspection. 

As shown by the layout, two 550-hp. 
supercharged Pratt & Whitney Wasp 
engines are mounted in nacelles well 
ahead of the leading edges of the wing 
stubs, a location conforming to latest 
N.A.C.A. recommendations for low 
drag and high propulsive efficiency. 
Nacelles are beautifully faired into the 
wing section. Each engine swings a 
three-bladed Hamilton Standard pro- 
peller, and is fitted with a quick detach- 
able ring cowl. Exhausts are carried 
below the nacelles under the wing, and 
an interesting mounting has_ been 
worked out for the oil radiators on top 
of the nacelles. They are covered with 
streamline hoods through which cool- 
ing air is induced by the slip-stream 
action. Two fuel tanks with a total 
capacity of 265 gal. (sufficient for about 
four hours at cruising speed) are 
mounted in the wing stubs, one on each 
side of the fuselage. 

Besides accommodations for ten pas- 
sengers, their luggage, two pilots and a 
stewardess, the layout provides a total 
of 125 cu.ft. of mail, baggage, or ex- 
press capacity. The latest type of two- 
way radio communication equipment has 
been mounted in a compartment ahead 
of the cockpit. Retracting undercarriage, 
hydraulic brakes, trailing edge trimming 
flaps on the rudder, elevators and wing, 
cowling and_ streamlining contribute 
toward reliability and high performance. 
A cruising speed of 165 m.p.h. will make 
possible drastic reductions in existing 
airline schedules. (See Aviation, April, 


1933.) 
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Curtiss-Wright Airplane Company 


HE name of Curtiss has been as- 
sociated with American aviation 
from its earliest beginnings, and the 
Curtiss Aeroplane and Motor Company 
has figured prominently in military con- 
struction from long before the War to 
the present time. Seeking a commercial 
outlet for Curtiss products, the Curtiss- 
Robertson Airplane Manufacturing 
Company was organized early in 1928, 
later succeeded by the Curtiss-Wright 
Airplane Company. The present factory 
was laid out originally in 1928 on the 
Lambert-St. Louis Municipal Airport. 
During the last five years three exten- 
sions have been made, so that today it 
covers some 150,000 sq.ft. of floor space. 
Another Curtiss-Wright subsidiary, the 
Curtiss Aeroplane and Motor Company, 
takes care of the purely military airplane 
business at a large, new plant in Buffalo, 
N.Y. 
The first product of the new or- 
ganization was the OX-5 Robin, a three- 


place cabin monoplane. Later models 
were powered with Challenger and 
Wright Whirlwind radial engines. Dur- 


ing 1929 approximately 600 airplanes 
were produced at the new plant, most of 
which were Robins and a few Thrushes, 
a 6-place single-engined cabin mono- 
plane. Early in 1930 the company took 
over the manufacture of the Gypsy 
Moth two-place biplanes from the Moth 
Aircraft Corporation of Lowell, Mass., 
and in 1931 further extended the range 
of its models by taking over the mono- 
plane and biplane designs of the Travel 
Air Company of Wichita, Kan. During 
1931 the Curtiss-Wright Junior put in 
its appearance, a 45 hp. light two-place 
open cockpit monoplane. In spite of 
general commercial depression condi- 


tions some 300 of this type were sold. 











_ “CURTISS - WRIGHT 
SPEEDWING 


hp. 3 place 


11 load 1098 1b. 


Ceiling 18,000 ft. 


In the same year fifteen two-engined 
(Whirlwind 330’s) Kingbird monoplanes 
were built and sold to Eastern Air 
Transport, Inc., and the United States 
Navy. The Curtiss Condor transport, 
an adaptation from a design intended 
originally for a heavy bomber for the 
Air Corps, was also produced and put 
into service on domestic air transport 
lines. 

The 1932 production was limited to 
sales orders on hand, and the plant con- 
centrated on the Sport and Speedwing 
models described below. During the 
latter part of the year an entirely new 
design for the Condor was laid down, 
and orders received and put into pro- 
duction for nine units intended for East- 
ern Air Transport and American Air- 


ways. Again in 1933, machines will be 
built to order only in four general 
model groups,—the Sport, the Speed- 


wing (with its military adaptation, the 
Osprey), the Sedan series, and the 
Condor transport. Curtiss-Wright prod- 
ucts are distributed through a sales or- 
ganization of over 150 dealers and dis- 
tributors throughout the United States. 


The Speedwing and the Osprey 


EPRESENTATIVE of  Curtiss- 

Wright open cockpit machines is 
the Speedwing, a high performance bi- 
plane for three persons. As with all the 
open models, its ancestry may be traced 
back through a succession of training 
and sport machines to the original 
Travel Air. The general arrangement 
and the usage of materials are conven- 
tional, the machine having a fabric- 
covered welded chrome-molybdenum 
steel tube fuselage, and with wings fab- 
ric-covered over wooden spars and ribs. 
The landing gear is of the split-axle type 






Price $10,895 
Range 550 mi. 





Curtiss-Wright Sedan 
Gross weight 3319 lb. 
Maximum speed 135 m.p.h. 


fitted both with oleo shock absorbers 
and semi-low-pressure tires. The fuselage 
streamlining is excellent, with a high 
degree of freedom from unnecessary 
protuberances, and the nose fairing is 
completed by a N.A.C.A. type cowl 
around the engine. A removable cover 
for the front cockpit readily converts 
the machine into a one-place sport or 
cargo carrier. The structure has been 
analyzed to take power-plants ranging 
from the seven-cylinder Whirlwind 240 
to the nine-cylinder Whirlwind 420. A 
militarized version of the Speedwing 
(the Osprey) has been ordered by sev- 
eral foreign governments for general- 
purpose and observation use. 


The Sport 
but 


QQ the - same general design, 
smaller in overall dimension and 


fitted with lower power than the Speed- 
wing, the Sport, a three-place open 
cockpit machine, has been marketed for 
general training and sport. purposes. 
Originally laid out for the Wright 
Gypsy engine, it was later modified for 
Kinner, Warner, and Wright Whirl- 
wind power. Present ships are built 
around the last-named engine, a 175-hp. 
five-cylinder model. The span is some 
2 ft. less than that of the Speedwing, 
and the gross weight under that of the 
larger ship by 720 lb. At full throttle, 


the speed is 135 m.p.h. The machine 
sells for $4,600 F.A.F. 
The Sedan 

HE experience behind the old 


Curtiss Robin and the Travel Air 
monoplane series has been combined to 


produce the Curtiss-Wright Sedan, a 
cabin monoplane of familiar design 
which first appeared in 1931. Its high 


63" 
240 hp. 4 place Price $9,600 
Useful load 1198 1b. Range 500 ni. 
Ceiling 16,900 ft. 
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monoplane wing is strut-braced to the 
landing gear and lower longerons. The 
materials and type of construction are 
conventional, fabric covers over steel 
tube fuselage and wood-framed wings. 
Normal power-plant is the Whirlwind 
250-hp. radial engine. The design is in- 
tended for the private or industrial 
owner who desires high-speed travel in 
comfort. Seats are provided for four 
persons. A throw-over wheel is fitted 
for dual control. The total baggage al- 
lowance is 120 Ib. 


The Condor 


ITHOUT question the outstand- 

ing product of the Curtiss-Wright 
organization is the 1933 Condor trans- 
port. Based on a military design which 
dates from 1926, the 1933 model repre- 
sents an accumulation of almost three 
years of hard and varied service on the 
country’s airlines. Of all the improve- 
ments in the way of conveniences and 
economies which have been engineered 


into the new Condor, perhaps the most 
important is the marked reduction of 
noise within the cabin. As a result of 
long research on the selection and dis- 
position of insulating materials (see 
“Quiet Within the Airplane,” Stephen J. 
Zand, Aviation, April, 1933) the noise 
level within the passenger compartment 
compares favorably with that of the 
average railway Pullman car. Essen- 
tially a cabin biplane of conventional 
type, it is powered with two Wright 
Cyclone F engines, mounted outboard 
from the fuselage in two nacelles sunk 
into the lower wing panel. The land- 
ing gear retracts into the underpart of 
the nacelles. The old biplane and 
double-ruddered tail of the first Condor 
transport has been eliminated in favor 
of a single-stabilizer and single-fin com- 
bination. Trailing-edge flaps in the ele- 
vators and rudder permit an exceedingly 
sensitive longitudinal adjustment for 
trim and correction in yaw for any un- 
balanced engine condition. Arranged 


Aeronautical Corporation of 


HE first Aeronca, a single seater, 

was designed at Wright Field, Day- 
ton, Ohio, by G. A. Roche, and was 
flight-tested by Major Brower. In 1929 
a company was organized for its manu- 
facture. The original ATC for light air- 
planes was granted to the Aeronca C-2, 
and from April, 1930, to the end of the 
year, 97 of these machines were sold. 

In March, 1931, the company received 
approved type certificate No. 396 for a 
two-seater Aeronca designated the C-3 
and powered with the 40 hp. Aeronca 
engine. Since production was started 
on the two-seater, less than a half dozen 





1400 hp. 








fb) Yt 


17 place 
Useful load 5565 lb. 


Service ceiling 15,000 ft. 


single seaters have been sold by the 
company. 

The current model of the Aeronauti- 
cal Corporation of America is_ the 
Aeronca Collegian, a two-place side-by- 
side seat open cockpit monoplane type, 
available either as a landplane or a sea- 
plane. The Collegian may be furnished 
with a two-door winter enclosure for 
all-year flying. 

Aeroncas won eleven places at the 
National Air Races in 1931, taking all 
the prizes in their class of approved type 
planes. A Collegian successfully com- 
pleted the Santa Monica-Cleveland 





~ Lanapiane 


Aeronca Collegian 








AERONCA COLLEGIAN 


Gross weight 900 lb, 
Maximum speed 85 m.p.h. 


for fifteen passengers and a crew of two, 
the machine has been fitted with all the 
latest aids to navigation and communica- 
tion, and is representative of 1933 com- 
mercial transport practice. 

Special attention has been given to 
maintenance features. Frequent con- 
sultation with operating and engineering 
personnel during the design stages in- 
sured that all parts of the ship are com- 
pletely accessible for maintenance and 
repair. An unusual number of zipper 
fastened openings give access to the in- 
terior of wings and tail surfaces, and 
numerous removable sections of fuselage 
and engine nacelle cowling permit ready 
adjustment of controls and _ engine 
auxiliaries. Retracting mechanism can 
be reached from the ground for inspec- 
tion. An ingenious battery mounting is 
installed. rd 

The first of the nine machines has 
recently been delivered to Eastern Air 
Transport, Inc. (See Aviation, February 
and April, 1933.) 


Ameriea 


Derby just preceding the National Air 
Races. 

The Aeronca E-113A engine designed 
expressly for the Aeronca planes, is a 
horizontally opposed two-cylinder de- 
sign with such features as nickel steel 
compensating parts, rotating entirely on 
ball and roller bearings. Valves can be 
ground, replaced and carbon cleaned 
without removing engine from plane, 
and either or both cylinders are easily 
removable as a unit. Pistons are easily 
and quickly replaced. Machine work on 
this engine is done by the Govro-Nel- 
son Company. 


36 hp. 2 place 
Useful load 414 1b. 
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RGANIZED in 1922 on a sound en- 

gineering foundation but with very 
small capital assets, the Douglas Aircraft 
Company, Inc., has grown to occupy a 
modern factory of 250,000 sq.ft. on a prop- 
erty of approximately 8 acres, and to hold 
an enviable position of financial strength in 
the aviation industry. During the seven 
years of its early history to January 1929, 
the original borrowed capital of $15,000 
grew to the point where a surplus of more 
than a million dollars was shown, all being 
earned during that period without benefit 
of capital from outside sources. 

The first contract received was for three 
torpedo planes for the United States Navy, 
awarded as a result of a design competition 
conducted by the Navy Department. This 
contract forced the company to seek larger 
quarters, and a new location was found in 
an abandoned moving-picture studio on 
leased grounds in Santa Monica, Cal. New 
buildings were added as the demand in- 
creased from 1923 to 1928. During that 
period the company developed a number of 
designs, chiefly for the United States Army 
and Navy, the most notable of which was 
the Douglas world cruiser of 1924. With 
a small fleet of these cruisers the Army 
made the historical first circumnavigation 
of the globe by air. There followed in 
rapid succession a new Army transport and 
observation plane, a highly successful Post 
Office Department plane, noteworthy for 
its load-carrying capacity, and many others. 
The company also built several experi- 
mental commercial planes, filling a con- 
siderable order for Western Air Express. 
The first seaplane crossing of the North 
American Continent was accomplished by 
J. D. McKee in a specially designed 
Douglas. 

Recognizing the desirability of expand- 
ing to meet increased demand, the Douglas 
Aircraft Company, Inc., was formed to 
acquire the assets and business of the 
Douglas Company the latter part of 1928. 
It was at this time that the present factory 
was built on property adjoining Clover 
Field, the Santa Monica Municipal Airport. 

One of the first engineering projects at 
the new plant was the Dolphin amphibion, 
which found immediate acceptance in com- 
mercial and military circles. The pro- 


















DOUGLAS 


Douglas Aircraft Company 


duction of observation planes for the Army 
began to be supplemented in 1929 by orders 
for the new basic training type, a slight 
modification of the observation design. In 
addition to the Dolphin a number of in- 
teresting commercial and military types 
are now being constructed on experimental 
contracts. They include a high-speed trans- 
port for a commercial airline and a new 
type giant amphibion for the Army. 

In 1932 the Douglas company organized 
a subsidiary, the Northrop Corporation, the 
history of which is treated in detail else- 
where in this issue. The total number of 
airplanes built or now on order at the 
Douglas plant at Clover Field is 1,113. Of 
the total, 848 have belonged to the stand- 
ard observation plane series. The Clover 
Field factory has been enlarged several 
times, and has done considerable original 
work in the development of such special 
processes as hydraulic die-forming of sheet 
metal, multiple drilling of flat plates, com- 
pressed air rivet squeezing, and mechan- 
ically controlled torch cutting. 

Several Douglas patented aircraft parts, 
including a flush type cowling fastener and 
a steerable full swiveling tail wheel, are 
being produced in the shops for other 
manufacturers as well as for use on air- 
planes built by the company. 

In addition to the Army and Navy and 
Coast Guard, the owners of Douglas air- 
planes include Western Air Express, Na- 
tional Air Transport, Transcontinental and 
Western Air, Inc., Wilmington Transporta- 
tion Company, and Powell Crosley, Jr. 


Douglas Dolphin 


N 1929 the Douglas Aircraft Company 

designed the Dolphin to meet the demand 
for -a medium-sized high-performance 
amphibion, following a long period of pre- 
liminary work in wind-tunnel and towing 
basin. Although it was designed primarily 
for commercial use, adaptations were 
readily made to the service of the Army, 
Navy and Coast Guard. The first machine 
was purchased by the Coast Guard, the 
second by William Wrigley, Jr., for service 
between Catalina Islands and Los Angeles 
Harbor. 
The Dolphin is distinguished by a small 


DOLPHIN 


Douglas Dolphin 





900 hp. 
Gross weight 9500 lb. 
Maximum speed 161 m.p.h. 


auxiliary airfoil placed across the top of 
the two engine nacelles which are mounted 
above the cantilever monoplane wings. The 
auxiliary surface is of all wooden construc- 
tion, easily removable, and has a total area 
of about 48 sq.ft. The single tapered wing 
is also of full cantilever construction, 
mounted directly above the central hull, 
and the tail surfaces are attached to the 
stern of the hull, the fin being an integral 
part. The horizontal stabilizer is carried 
by the fin well above the water-line. 

The hull is built entirely of duralumin, 
flat sheet and open channel section frame. 
A rigid truss frame is used between land- 
ing gear and tail skid, but forward and aft 
of these points the hull is of true monocoque 
construction. All members are bolted or 
riveted. Water-tight bulkheads provide 
the hull laterally with seven individual com- 
partments connected by special water-tight 
doors. Access to the hull is gained through 
two hatchways, one forward of the pilot’s 
cockpit, and one just aft the trailing-edge 
of the wing. The cabin is sufficiently 
roomy to provide comfortable seating ac- 
commodations for passengers with ample 
aisle space, and has a capacity of more 
than 200 cu.ft. The rear baggage compart- 
ment aft of the companion way contains 
30 cu.ft. of space, and the pilot’s cockpit 
forward of the cabin has 97 cu.ft. 

The retractable landing gear is hydrau- 
lically operated, and, in retracted position 
the wheels and axles are above the water- 
line, but are not withdrawn from the air- 
stream. Brakes and oleo shock absorbers 
are provided. The tail wheel is so designed 
that it will swivel a full 360 deg. when turn- 
ing the airplane on the ground but is self 
centering when the airplane is in flight. A 
combination oleo and air shock absorbing 
unit is provided for the tail wheel. 

The Dolphin is available with several 
power-plants ranging from 300 to 500 hp. 
A duel fuel system of two tanks of 90 gal. 
capacity each is used, and provision is made 
for the installation of two 30-gal. auxiliary 
tanks. The usual cross-feeding arrange- 
ment from the tanks is provided. 

In spite of the fact that the Dolphin was 
developed and introduced in a period of de- 
pression, 33 have been sold up to the pres- 
ent time. 






8 place 
Useful load 3050 lb. Range 510.mi. 
Service ceiling 17,600 ft. 
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MMEDIATELY following the World 

War, Sherman M. Fairchild became in- 
terested personally in the development and 
use of aerial cameras, and in 1920 he 
formed the Fairchild Aerial Camera Cor- 
poration, now the largest manufacturer of 
these products in the world. In 1924 the 
company went into the commercial field 
of aerial photography, forming Fairchild 
Aerial Surveys, Inc., and in the following 
year Fairchild activities were expanded to 
include the manufacture of aircraft and 
engines, and for this purpose two new com- 
panies were formed, the Fairchild Airplane 
Manufacturing Corporation and the Fair- 
child Engine Corporation. 

The Fairchild Airplane Manufacturing 
Corporation produced the Models FC-2, 
FC-2W2, and 71, and, after the acquisition 
of Kreider-Reisner Aircraft Co., Inc., in 
1929 produced the KR-21 and KR-34. In 
January 1931 Fairchild disposed of the 
Fairchild Aircraft Manufacturing Cor- 
poration and the Fairchild Engine Corpora- 
tion, with plants at Farmingdale, L. L, 
and thereafter concentrated all its aircraft 
manufacturing at Hagerstown, Md. Krei- 
der-Reisner is now the only aircraft manu- 
facturing subsidary of Fairchild in the 
United States, and is now producing the 
Fairchild 22 and 24. The plant at Hagers- 
town is a self-contained unit, maintaining 
its own sandblasting, cadmium plating, and 
painting plants. Fairchild also maintains 
a Canadian plant, namely Fairchild Air- 
craft, Limited, at Longueuil, Quebec, where 
all Fairchild models are produced for 
Canadian operators and British export. 

It was in the FC-2W2 that Charles B. D. 
Collyer and John Henry Mears flew around 
the world in 1928, and the same type of 
plane was used by Admiral Byrd for his 
flight over the South Pole in 1929. 

The present models are both monoplanes, 














irchild 24 125 hp. 2 place 
weight 1800 lb. 


Maximum speed 124 m.p.h. 








Price $3,850 
Useful load 615 lb. 


Fairehild Aviation Corporation 


one open and the other closed. They are 
available with several power plants, in- 
verted and vertical. 


The Fairchild 24 


ITH passenger comfort the starting 

point, the Fairchild 24 was designed 
and constructed at the Hagerstown plant, 
and introduced at the Detroit Aircraft 
Show of 1932. The wide cabin with side 
by side seating arrangement for two 
persons is not only comfortable for pleasure 
flying, but well adapted to instruction work 
with dual controls where it is possible for 
the student to follow through freely. An 
excess of leg and headroom and large 
doors on both sides of the cabin are also 
contributing factors. Visibility has been 
given careful consideration, and the cabin 
roof is actually a large window which 
permits the pilots to see above either wing 
by merely banking slightly. All wind- 
shield glass is shatter-proof. 

The Fairchild 24 is available with either 
the Cirrus Hi-Drive 95 hp. engine or the 
Warner Scarab 125-hp. engine. Motor 
mounts for either installation are detacha- 
ble from the fuselage. In their attached 
position the mounts are fastened at four 
points, all of which are insulated for vibra- 
tion by three heavy layers of live rubber. 

The Cirrus-powered model sells for $3- 
360, and the Warner $3,850, at the factory. 
For the Warner installation the gasoline 
capacity has been increased from 24 to 30 
gal. 

The construction of the wing and 
fuselage follow regular practices. Ailerons 
extend the full length of the effective por- 
tion of the wing. They are constructed 


entirely of metal and are of such great 
torsional stiffness that the control rod can 
be attached to the innermost end, thereby 
eliminating bell cranks, push and pull rods, 





Range 390 mi. 








All con- 
trols with the exception of the rudder are 
operated with direct push and pull control 
rods. 
Landings 
facilitated by a landing gear with a tread 


cables, pulls, and other devices. 


and ground handling are 
of 9 ft. Oleo struts of Fairchild design 
with a travel of 8 in. of which 6 is on 
oil alone, and _ semi-balloon tires are 
standard equipment. 


Fairchild 22 


O meet the demand for a high-per- 

formance plane for sport and training 
in the lower-priced range, the Fairchild 22 
was introduced in 1931, and since has been 
put to a number of uses. The 22 is an 
open cockpit tandem monoplane of the 
braced type, available with either the 
Cirrus Hi-Drive 95 hp. engine or the 
Menasco C-4 125-hp. engine. It possesses 
many of the. structural characteristics of 
the 24, and is also fitted with a wide tread 
landing gear. The National Advisory Com- 
mittee for Aeronautics has made extensive 
use of a Fairchild 22 for experimental 
work in the flight test section, and recently 
placed an order for a second airplane of 
this type. Among the sportsmen owners 
of these planes are Luis deFlorez and 
3ryan Sheedy of New York, and Olney 
B. Mairs, Jr., of Easthampton, L. I. 

The 22 Cirrus is priced at $2,975, and 
equipped with the Menasco C4 is $3,450. 
Many special refinements are included in 
the Cirrus installation. These include a 
new up-draft carburetor installation, spec- 
ially designed air scoop with slide to pro- 
vide accessibility of spark plugs without 
removal of scoop, and a rocker arm cover 
and oil pan which keeps the engine clean. 
Cowling is quickly removable. A special 
Sport Landing Gear can be installed at 
$150 additional. 


FAIRCHILD 22 


2 place Price $3,450 
Useful load 590 lb. Range 430 mi. 
),000 ft. 





ervice ceiling 
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General Aviation Manufacturing Corporation 


ENERAL MOTORS, colossus of 
G the automobile industry, acquired 
a foothold in the aviation field some 
years ago through its subsidiary, Gen- 
eral Aviation Corporation, owners of 
Fokker license rights in the United 
States. In 1931 it purchased the Pitts- 
burgh Metal Airplane Company from 
Pittsburgh Aviation Industries Corpora- 
tion, and a new manufacturing division, 
the General Aviation Manufacturing 
Corporation was set up. Late in the 
year all engineering and _ production 
work was concentrated at a new plant 
at Dundalk, Md., and the former plants 
of the Fokker Aircraft Corporation of 
America at Hasbrouck Heights, N. J., 
Passaic, N. J., and Wheeling, W. Va., 
were closed. The new corporation com- 
pleted a number of contracts of the old 


Fokker company for the Army and the 
Coast Guard, and late in 1932 turned its 
attention back to the commercial field. 
About that time the Aviation Corpora- 
tion of America shut down its manufac- 
turing plant at Farmingdale, L. I., and 
sold the design and manufacturing 
rights of a new transport airplane to 
General Aviation. This machine had 
been designed by Col. V. E. Clark as a 
modernized version of the Pilgrim 
100-A, and is now in production as the 
Clark GA-43. A new model, the GA-38, 
a three-engined all-metal low-wing 
monoplane, is also under construction. 
The GA-43 is a low-wing all-metal 
monoplane powered with a single Pratt 
& Whitney or Wright Cyclone F en- 
gine. The fuselage is of the smooth 
skin semi-monocoque type of excellent 


aerodynamic form. The cabin amidship 
provides quiet and comfortable seating 
accommodations for ten people. The 
pilot’s compartment is built high up in 
the forward section, covered with a 
metal and glass enclosure and giving 
remarkably wide vision to the front. 
The wings, which are covered with 
smooth Alclad, are tapered in thickness 
and in plan. The undercarriage is fully 
retracting. 

Special attention was paid to the 
sound-proofing of this airplane. Cabin 
walls are double, the space between the 
outer and inner skin being filled with a 
mixture of feathers and down. The 
windows are also double safety glass 
with 4 in. dead air space between. A 
fuli description of the-GA-43 appeared in 
the February issue of AVIATION. 


American Eagle-Lineoln 


EW of the post-War airplane manu- 

facturers who organized to absorb the 
surplus stock of OX-5 engines are still 
in business, but two of them are now 
combined to form the American Eagle- 
Lincoln Aircraft Corporation of Fairfax 
Airport, Kansas City, Kan. The Lin- 
coln Aircraft Company was founded just 
after the close of the World War, and 
the American Eagle Company in 1924. 
Both enjoyed a steady increase in busi- 
ness through 1928-9, and the two com- 
panies were merged shortly thereafter 
when depression diminished the demand 
for privately-owned airplanes. Produc- 
tion has always been confined to mod- 
erately priced small aircraft for light 
commercial and private-owner use. Up 
to the time of the affiliation, the two 


General Aviation GA-43 











Maximum speed 200 m.p.h. 





G ) hp. 1l place 
Gross weight 8500 lb. Jseful load 3200 1b, Range 850 mi. 
Service ceiling 18,900 ft. 





companies had manufactured and sold 
approximately 1,000 airplanes of sixteen 
different models throughout the United 
States and foreign countries. 

The production and sales efforts of 
the company are confined at present to 
three models, priced from $1,575 to 
$4,500 and all in the small airplane. class. 

One of the first design creations of 
the light-plane era was the American 
Eaglet, developed primarily for initial 
training. The Eaglet is powered with the 
45 hp. Szekeley three-cylinder radial en- 
gine. 

For advanced and heavy-duty training 
purposes, the Lincoln PT, a two-place 
tandem biplane is offered. This model 
is available with a choice of three dif- 
ferent engines, the Kinner, Warner, 


LINCOLN 















LINCOLN P.T; 


Martin. It is of wood-and-steel-tube 
construction with fabric covering, and 
sells for $2,865 with Kinner engine. Used 
extensively by the Lincoln Flying 
School of Lincoln, Neb., as well as the 
Wedell-Williams Company, Von Hoff- 
man Company, many of these ships have 
been sold to private owners for pleasure 
and business. 

For cross-country travel, advanced 
training and private ownership the com- 
pany produces the Lincoln AP, three- 
place cabin monoplane powered with a 
Kinner 125 hp. B-5. It is furnished with 
brakes, semi-balloon tires, oildraulic 
shock struts, all-weather cowling, fresh- 
air ventilation system, and other special 
equipment. The price with this power- 
plant is $4,395. 


AP 




















— -- — 


=" 5 - & — © 


ae 











d 
d 
£ 
ie 
as 
ve 
re 








AVIATION 
May, 1933 














anor ° apldblons, a. 





Kinner Airplane & Motor Corporation 


CTIVITIES of the Kinner Airplane & 
Motor Corporation of Glendale, Cal., 
in the earlier years of its development, were 
devoted mainly to the manufacture of en- 
gines, and this phase of the company’s his- 
tory will be discussed elsewhere in this 
issue. During 1932 it developed two types 
of aircraft, one a two-passenger open cock- 
pit, low-wing monoplane with side-by-side 
seating, and the other a two-passenger 
cabin monoplane of advanced design. 
The open machine, known as the Kinner 
Sportster, has been developed primarily for 
sport and training purposes, and is one of 
the few current models to be equipped with 


NE of the oldest manufacturers of 

amphibion planes in existence be- 
gan its career as a manufacturer of 
landplanes. Amphibions, Inc., was 
founded in 1926 as the Ireland Aircraft 
Company, by Mr. G. S. Ireland, for the 
purpose of constructing a landplane 
built up from the old OX-5 Oriole 
fuselage with special wings and tail sur- 
faces and known as the Ireland “Comet.” 
When the supply of Oriole fuselages 
was exhausted a welded metal fuselage 
was substituted with the same wing and 
tail surfaces, and the result was the Ire- 
land Meteor. 

Strong competition in the OX-5 land- 
plane class directed the trend toward the 
amphibion and flying boat field. The 
first step in this direction was the 
adaptation of an amphibion gear to the 
C6 Sea Gull, the success of which was 
quickly recognized by the Curtiss Ex- 
hibition Company, and an amphibion of 
this type was put into their regular serv- 


KINNER SPORTSTER 





folding wings for hangar space economy. 

In keeping with the present trend toward 
sport airplanes with all-weather protection, 
a special type windshield and a demountable 
top have been provided. This special equip- 
ment can be installed or removed in a 
few minutes by one person, is carefully 
streamlined into the fuselage contour, and 
is used in conjunction with a ventilator 
to admit cold air when necessary. The 
design of cockpit and windshield, together 
with a special adjustable seat, affords excel- 
lent visibility in the air and in taxiing. 

The 100-hp. Kinner K-5 engine is 
mounted on a gate-type mount and by the 


Amphibions, Ine. 


ice and flown by their pilots at Roose- 
velt Field. A growing shortage of post- 
War flying boats and the discontinuance 
of the Sea Gulls caused the Ireland 
Company to create a new type of flying 
boat known as the Neptune, the first 
American flying boat to be equipped 
with a radial engine,—the Wright J-5. 
Many of these are still in existence and 
flying under the Department of Com- 
merce license. The Neptune was soon 
transformed into an amphibion. In 1928 
3ertram Work who controlled a large 
interest in the company, became president. 

Feeling the need for a light sport and 
training amphibion, the engineering de- 
partment under the guidance of D, J. 
srimm, Jr., produced the first of the 
Privateer series, a two-place open cock- 
pit ship, powered with a 110 hp. Warner 
engine. Demand for higher performance 
and somewhat better adaptation to pri- 
vate ownership led the engineering de- 
partment under the guidance of T. P. 
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removal of two bolts the power-plant as- 
sembly can be swung to the left completely 
exposing the rear section for inspection 
or service. The price of the Sportster 
complete is $2,590 flyaway Glendale, Cal. 

The Sedan is a two passenger low wing 
cabin monoplane of the externally wire 
braced type with landing gear and _ tail 
wheel fairings and other factors contribut- 
ing to high speed performance. The Kin- 
ner 210 hp. engine is used in this airplane 
and the plane is equipped with electric 
starter and generator, metal propeller, com- 
plete set of instruments. The price is 
$5,500 flyaway Glendale, Cal. 


Leaman, chief engineer, to produce the 
Privater III, a_ three-place cabin 
amphibion powered with a 210 hp. 
Continental. 

The landing gear operation was im- 
proved and an automatically controlled 
air and oil system substituted for the 
mechanical drum and cable of the earlier 
Privateer. The feature in which the 
Privateer III is unique, is the hull con- 
struction, which consists of a_ steel 
frame with wooden keel and stringers to 
which an Alclad bottom plating is 
bolted, no rivets being used. The side 
plating is a Wamsutta duck covering 
which permits easy streamlining without 
the usual expensive handworking of 
sheet metal. At the present time four 
of the Privateer III amphibions are 
under construction. Typical owners include 
A. M. Loew, theater magnate and chain 
theater owner and William Randolph 
Hearst, Jr., publisher. Several com- 


mercial operators also use these ships. 
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= Lockheed 








EDICATED to the principle that 

speed is the most important con- 
sideration in airplane design, the Lock- 
heed Aircraft Corporation had its 
beginning in the War-time work of the 
two brothers, Allan and Malcolm 
Loughead, who designed, manufactured, 
and operated seaplanes at Santa Barbara, 
Cal. It was in the Santa Barbara fac- 
tory, while building seplanes for the 
United States Navy, that the unique 
method of monocoque fuselage construc- 
tion which characterizes the Lockheed 
planes of today was first developed. 

Early in 1926, the Lockheed Aircraft 
Company was incorporated, and a small 
factory established in Hollywood. The 
first of the famous Vega monoplanes 
was flown for the first time on July 4, 
1926, and two others followed it before 
the close of the year. To date 193 Lock- 
heeds have been built and sold. 

The small factory in Hollywood was 
soon given up for larger quarters in 
Burbank, Cal., where a floor space of 
18,000 sq.ft. soon proved inadequate. The 
present Lockheed factory contains about 
50,000 sq.ft. In July, 1929, Detroit Air- 
craft Corporation, an aeronautical hold- 
ing company, acquired the Lockheed 
plant. In the fall of 1931, the Detroit 
Aircraft Corporation went into receiver- 
ship. This caused the Lockheed Air- 
craft Company to go into a separate re- 
ceivership where it continued to operate 
at a profit. After seven months of 
operation in receivership, the company 
was put up for sale and bought free and 
clear by a small group of California 
capitalists, including a number of men 
who had been active for many years in 
the aeronautical industry. 

A few of the more recent Lockheed 
aircraft accomplishments include the 
fastest transatlantic flight by Mattern 
















LOCKHEED ORION 


Loekheed Aireratft 


and Griffin; the first solo transatlantic 
flight of a woman by Amelia Earhart, 
both in 1932; Ruth Nichols’ woman’s 
altitude record; Post and Gatty’s round- 
the-world flight; Magyar and Endres’ 
flight from New York to Hungary in 
26 hours, all in 1931. Among the 
prominent owners are Col. Charles A. 
Lindbergh, Clarence D. Chamberlin, 
Major James H. Doolittle, William 
Gibbs McAdoo, and many others, while 
a number of companies whose business 
is not primarily associated with the 
aeronautical industry operate Lockheed 
planes. They are also used on high-speed 
schedules of a number of air transport 
services in this country and on Swissair 
abroad. 

Announcement has just been made of a 
new transport, a twin-engined low-wing 
monoplane. Details will appear in an early 
issue of AVIATION. 

The outstanding structural charac- 
teristic of the Lockheed line is the 
monocoque fuselage. In the aerodynamic 
aspects of the design, painstaking atten- 
tion has been paid to the reduction of 
parasite drug. 


The Orion, Altair 


HE latest models of the Lockheed 

company are the Orion and the 
Altair. Both machines are powered with 
the 550-hp. Pratt & Whitney Wasp 
$1D1, and are identical in overall dimen- 
sion. The Orion Model 9D is normally 
a seven-place cabin landplane, intended 
for private and transport use, while the 
Altair 8E is a two-place open land 
monoplane with tandem cockpit. Both 
monoplanes are of the low-wing type, 
and the retractable landing gear consists 
of right and left-hand units actuated by 
a combination hydraulic and cable oper- 
ating mechanism. The two units are 





Lockheed Vega 450 hp. 
Gross weight 4750 lb. Useful load 2185 lb. Range 550 mi. 





Maximum speed 185 m.p.h. 


operated . simultaneously and, in_ re- 
tracted position, lie completely within 
the wing. A fairing is provided to cover 
the opening when the gear is in the re- 
tracted position. (For further details of 
the Lockheed and other retractable 
landing gears see AVIATION, February, 
1933.) 

The new flush-type landing lights are 
placed in such a position in the leading 
edge that no light strikes the propeller. 
The lens is a curved type glass con- 
forming with the leading edge with per- 
fect smoothness. The lights are 
mounted rigidly at an advantageous 
angle so that no adjustment is necessary. 

A 200-mile cruising speed has recently 
been attained in the Orion and Altair 
models by installation of the new S1D1 
Wasp and various engineering refine- 
ments. 


Lockheed Vega 

LTHOUGH a somewhat earlier 

model, the Vega 5C is still in use 
in several transport operations. It is a 
high-wing monoplane, conforming 
strictly with Lockheed structural and 
aerodynamic principles, and powered 
with the 450-hp. Pratt & Whitney Wasp 
SC-1 engine. In principal overall di- 
mensions it is identical with the Altair 
and Orion. It has the same wing area, 
including ailerons. All Lockheed models 
are constructed entirely of wood and ply- 
wood, although the company did at one 
time experiment with metal construc- 
tion. A wide variety of interior ar- 
rangement is available, ranging from the 
strictly transport type to that involving 


a minimum number of seats for private 
flying and, in some cases, light office 
equipment. The standard maximum 


cabin width of 43 in. provides ample 
comfort for passengers. 


LOCKHEED VEGA 


7 place 


Service ceiling 18,900 ft. 

















PS DH PR eo pe oe oe ee oe hh 


_* 
—, 














ws 


HINA TE 


in 


rly 
air 
D1 


8C- 


ier 
ise 
5 a 
ng 
nd 
‘ed 
isp 
di- 
air 
ea, 
els 
ly- 
ne 
uc- 
ar- 
the 
ing 
ate 
fice 
um 
ple 











AVIATION 
May, 1933 























Beeeh Airerait Company 


LTHOUGH the Beech Aircraft 

Company as an organization be- 
longs essentially to the new era in the 
history of the aircraft industry, its 
founder and president, Walter H. Beech, 
has been actively identified with the air- 
plane business for a great many years. 
Mr. Beech will be remembered as the 
head of the Travelair Company until it 
was merged with the Curtiss-Wright 
Corporation, at which time he became 
sales manager for Curtiss-Wright and 
president of the Curtiss-Wright Airplane 
Company. Later he resigned to form 
the Beech Aircraft Company of which he 
is now the head. 

The company was 
Wichita, April 19, 1932, with Mr. Beech 
as president and Mr. T. A. Wells as 
vice-president and chief engineer. Engi- 
neering work and installation of shop 


organized in~ 


equipment began immediately and May 
20, 1932, marked the beginning of the 
construction on the plane which was test 
flown Nov. 6, 1932. 

The Model 17R Beechcraft is a four- 
place machine created by its designers 
to fill the gap between the high-speed 
transports and the relatively slower 
planes of less than four-passenger ca- 
pacity. The present model is fitted with 
a Wright Whirlwind R975E2, but the 


plane has also been analyzed for the new’ 


Wright twin-row 650 hp. engine, 

The Beechcraft is characterized by 
two aerodynamic novelties, namely 
negative stagger of the biplane wing, 
providing improved visibility ahead and 
above; and a split rudder to reduce ex- 
cessive gliding speed. Streamlining has 
been carried to a high degree. The land- 
ing gear is completely inclosed in hous- 


ings faired smoothly into the lower 
wing, and into the fuselage, through short 
stubs. Wheels are semi-retractable. 

Structurally the negative stagger also 
has its advantages, the highest loads 
being carried by the upper front spar 
which is deepest. The flying wires pass 
through the lower wing and are fastened 
to the bottom of the landing gear, mak- 
ing a very rigid structure in that the 
wires make a large angle with the spars. 
The wing structure is built entirely of 
steel. Fuselage is metal-covered and 
insulated to a point behind the cabin. 
All fairings at the wing root's, under- 
carriage, and fin are integral parts of 
the covering. The exceptionally clean 
cowl assembly is possible only through 
the use of a complete set of forming 
tools, with all major pieces formed with 
dies in a hydraulic press. 


Great Lakes Aircraft Corporation 


HEN the Glenn L. Martin Com- 

pany moved to Baltimore in 
1928, the plant vacated in Cleveland 
was taken over by the Great Lakes Air- 
craft Corporation, which was _ incor- 
porated Oct. 22 of that year. The plant, 
hangars and airport are located on 70 
acres of land having 3,000 ft. of railway 
frontage. 

In the military field the company has 
executed several contracts for large 
quantities of three-purpose torpedo 
bomber and observation planes of the 
TG type for the United States Navy, 
and has also supplied the Navy with 
large quantities of pontoons and mis- 
«ellaneous parts. The corporation has 
also fulfilled contracts for parts in the 


BEECHCRAFT 





Beech Beechcraft 420 hp. 


Maximum speed 200 m.p.h. 








5 4 place 
“Toss weight 4500 lb. Useful load 1800 lb. 
Service ceiling 20,000 ft. 


United States Army. At the present 
time an experimental model amphibian 
is undergoing tests by the Navy at 
Washington, and a diving bomber for 
the Navy is nearing completion. A new 
all-metal trainer is undergoing factory 
tests at Cleveland. Early in 1929, the 
Great Lakes company realized the need 
for a combination sport and training 
machine, and the result was the Sport- 
Trainer, which found immediate accept- 
ance. 

The Sport-Trainer is made in two 
models, differing mainly in power-plants. 
It is a two-place tandem cockpit bi- 
plane. Regular welded steel tube fuse- 
lage construction, with wood and 
aluminum-alloy wing structure and fabric 


Range 1000 mi. 
Maximum speed 110 





Great Lakes Sport Trainer 95 hp. 2 place Price $3,155 


3ross weight 1580 lb, 


a 


m. 


covering have always been used in the 
Sport-Trainers. The Model 2T-1A is 
powered with a 100-hp. vertical American 
Cirrus engine and sells at $2,985 fly- 
away Cleveland, while the Model 2T-1E 
is similar, except that it is powered by 
the 100-hp. Hi-Drive inverted Cirrus en- 
gine and sells for $3,155 flyaway Cleve- 
land. Both of these machines are avail- 
able with special de luxe equipment at a 
small additional cost. 

Great Lakes planes have taken notable 
part in many competitions, and in last 
year’s transcontinental handicap sweeps- 
takes derby in the National Air Races a 
Model T2-1A finished first. The same 
model is the present holder of the 
world’s outside loop record. 
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Hammond Airerait Corporation 


HE Hammond Aircraft Corporation 

was founded May 11, 1932, to develop 
the designs of the Parks division of Detroit 
Aircraft Corporation which previously had 
gone into receivership. Until about a 
month ago the Hammond company was 
engaged wholly in experimental work and, 
at the present time is producing one open 
biplane, the Hammond 100. The com- 
pany is under the direction of Dean B. 
Hammond, and is at Ypsilanti, Mich. 


Ease of maintenance has been given a 
great deal of consideration in the Ham- 
mond _ design. Large shock-absorbing 
capacity, rigidity of construction, and the 
use of large area bushings in all moving 
parts are contributing factors. The land- 
ing gear tread is 8 ft. 4 in., and the landing 
gear is located far forward to reduce the 
possibility of nosing over in landing. Large 
horizontal tail surface areas have been 
provided, so that the landing gear position 


will not act as a deterent to take-off. In 
general the structural features are 
orthodox. 

When used in fixed-base operation the 
major sources of revenue from a ship of 
this type are instruction, passenger-carry- 
ing and taxi work. For cross-country 
flying a large baggage space, having a 
capacity of 6 cu.ft. and a weight allowance 
of 42 lb. is provided. The engine is the 
100-hp. Kinner,-and the price is $2,795. 


Granville Aircraft Corporation 


HE background of the Granville Air- 

craft Corporation is a brilliant one in 
the annals of air racing. The present 
world’s landplane speed record is held by 
Maj. James Doolittle who flew the Gee Bee 
Supersportster at last year’s races at a 
speed of 294.38 m.p.h. 

The Granville Brothers Aircraft was 
organized in 1929, and its first venture 
was a three-place open biplane with the 
Kinner K-5 engine. Intent upon the cap- 
ture of racing honors, the company aban- 
doned this model to build the long series 
of Gee Bee low-wing monoplanes which 
have played leading roles in all major 
competitive events of the last few years. 

In 1930 the Gee Bee Sportster Model A 
won second place in the American Cirrus 
Derby, and its successor, the Model E, 
was winner of the Great Lakes Trophy, 
Ford Tour, in 1931, as well as a number 
of other records, The Gee Bee Senior 
Sportster, immediate predecessor of the 
two famous Supersportsters, made many 
notable flights, and was the winner of the 
Aerol Trophy, Women’s Speed Dash, and 
other events in 1931. 

Prompted by a desire to incorporate the 


Cay 
jammond 100 100 hp. 3 place 


xross weight 2010 


favimiim | f) 
Max Im speed 10 











“HAMMOND 100 


Price $2,795 
Useful load 760 Ib. Range 400 mi. 


high speed performance principles of the 
Supersportster into transport design, Mr. 
Granville joined forces with William B. 
Hurlburt and Alfred D. Chandler and or- 
ganized the new company last winter to 
build three production models for 1933— 
the Granville Eightster (C-8), the Gran- 
ville Sixster (C-6), and the Granville 
Fourster (C-4). All three are closed low- 
wing monoplanes possessing many of the 
characteristics of the Supersportster. 

In the Granville. racing design one of 
the outstanding features was the fuselage 
diameter which was somewhat greater than 
that of the radial engine. This feature in- 
corporated in an enclosed transport model 
makes it possible to build into the fuselage 
a large and roomy cabin. Individual seats 
swivel in the manner of Pullman chairs. 
Windows are mounted flush on the outside, 
fixed in position, and the cabin is thorough- 
ly insulated, and heating and ventilation 
is of the selective type with individual con- 
trol for each passenger. 

Another feature of the C-8 is its radio 
equipment, which is concealed and built in. 

The baggage compartment is located di- 
rectly under the floor of the cabin and 








Granville Eightster 
Gross weight 7000 lb. Useful load 3400 lb. Range 870 mi. 
Maximum speed 225 m.p.h. 


has a capacity of approximately 50 cu.ft. 
Passengers’ baggage is conveniently acces- 
sible in flight through trapdoors in the 
floor . The usual luggage racks are fitted 
overhead. 

The structural principles embodied in 
the Granville racing planes have been in- 
corporated in the fuselage and wing design 
of the C-8 transport. The fuselage is built 
of welded chrome-molybdenum steel tubing. 
Wings are constructed of built-up spars, 
built-up plywood and strip ribs, plywood 
and fabric covering as used on the No. 11 
racer. The tail surfaces are of wood and 
metal cantilever construction, plywood and 
fabric covered. Landing gear is the conven- 
tional Gee-Bee design, equipped with 
wheel pants, and having a vertical shock 
absorber travel of 8 in. Wheels are fitted 
with hydraulic brakes, and the tail wheel 
is steerable by the rudder. Floats may be 
substituted for the wheel landing gear with 
ease. The power-plant of the C-8 is the 
advanced Wright Cyclone R-1820-F. de- 
veloping 700 hp. at sea-level, and equipped 
with electric starter and generator. Stan- 
dard equipment includes a storage battery 
for starting and for the radio. 


700 hp. 8 place 
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Kellett Autogiro Corporation 


ORESEEING the market possibili- 

ties of the autogiro, Messrs. W. W. 
and R. G. Kellett, and C. T. and N. S. 
Ludington formed the Kellett Autogiro 
Corporation in the spring of 1929. The 
purpose was to obtain a license to manu- 
facture autogiros under the Cierva 
patents, and the Kellett company is one 
of the two licensed under these patents 
in the United States. 

The first two years were devoted to 
extensive development work, and the 
first model was tested in April, 1931, 
receiving its A.T.C. in July of the same 
year. This model was known as the 
K-2, and was a two-passenger side-by- 
side seat type powered with the 165-hp. 
Continental engine. During the latter 
part of 1931 a convertible cabin was de- 
veloped for the K-2 ships, and produc- 


tion continued during 1932 on this 
model. At the Detroit Show in 1932 a 
new model, known as the K-3 was in- 
troduced. Like the K-2 it was a side- 
by-side two-place machine, powered 
with a 210-hp. Kinner engine, and hav- 
ing considerably higher performance 
than its predecessor. 

In spite of the unfavorable economic 
conditions prevailing during 1932, the 
Kellett machine was favorably received, 
and a number of distributors were ap- 
pointed throughout the country. In the 
course of the year autogiros were 
shipped to South America, both in the 
Argentine and Brazil, and the Japanese 
Army. A _ Kellett autogiro won sixth 
place in the New York to Cleveland Air 
Derby, and a K-3 model participated in 
the Michigan and Indiana Air Tours 


and in other events. During the course 
of the year a new form of sky advertis- 
ing was developed, involving the use of 
the autogiro to tow a huge sky banner 
200 ft. in length with 9 ft. letters. Con- 
tracts with 35 advertisers were carried 
out in the last four months of the year. 
Among the well-known owners are Col. 
Robert L. Montgomery of Philadelphia, 
Pa., Leslie B. Cooper of New York, and 
Antonio L. Seabra of Rio de Janeiro. 

For 1933 the company is offering a 
new side-by-side two-seater with removable 
cockpit enclosure, 210 hp. engine and im- 
proved performance over the K-3 model. 
The present price of this model is $6,250 
flyaway. factory. 

The structural and aerodynamic char- 
acteristics of the new model are very 
similar to those of its predecessors. 


Heath Airplane Company 


EACHING far back into the an- 

tiquity of the aircraft industry, the 
Heath Airplane Company was founded 
in 1908, and sold materials to some of 
the persons who later founded companies 
and became world-famous suppliers of 
airplanes. In 1929 the Heath Aircraft 
Corporation was formed, and a larger 
number of Heath Parasols were pro- 
duced, not only in the factory but by in- 
dividuals in their own home-shops. In 
1931 the company revised its policy, 
so that instead of selling unlicensed 
ships, the planes were redesigned to meet 
the Department of Commerce require- 
ments. In the past two years three 
models have been awarded approved 
type certificates, and developments still 
continue under the direction of C. W. 


KELLETT K3 “© 











Kellett K-3 Autogiro 210 





Maximum speed 110 m.p.h. 


Gross weight 2300 lb. Useful load 664 1b. 


Morris, general manager of the company. 

With the advent of 1933 the Interna- 
tional Aircraft Corporation was or- 
ganized to take over the business of the 
Heath Aircraft Corporation and _ the 
Szekely Aircraft Engine Company. 
While the business will be conducted 
under the name of the new company the 
planes and engines will retain their 
former identity. 

Three models are available at present, 
two high-wing monoplanes powered 
with the Heath B-4, 25 hp. in-line mo- 
tor, and the Continental A-40, 37 hp. 
motor, and a mid-wing design, using 
the Continental A-40 motor. At the 
present time a two-place ship powered 
with the Velie, 65 hp. engine is under de- 
velopment. 


Price $6,250 Heath Paraso 40 hp 1 place 
weight 700 lb. 








HEATH CENTER WING 


Maximum speed 8] m.p.h. 


All Heath models are of conventional 
construction, and are monoplanes; the 
Parasol is of the externally-braced type, 
and the mid-wing model has its wing 
panels attached at the upper longeron. 
The cost of the assembly kit for either 
the parasol or center wing models is 
$399 f.o.b. Niles, Mich. Where expense 
is a factor the kit may be purchased in 
fourteen separate groups. The Heath 
B-4 engine, evolved from the four-cylin- 
der motorcycle type, is rated 25 hp. at 
2,800 r.p.m. and sells for $300 with pro- 
peller hub, f.o.b. Niles. 

Heath planes have made _ enviable 
records in competitive events for the 
light-plane category, including first place 
for seven consecutive years in the Na- 
tional Air Races. 


Price $925 
Useful load 236 lb. Range 25 
Absolute ceiling 18,900 ft. 
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Pitcairn 








Piteairn Autogiro Company 


ERONAUTICAL activities of the Pit- 

cairn organization antedate the advent 
of the autogiro. They began with the es- 
tablishment of a flying base at the first 
Pitcairn Field, Bryn Athyn, Pa., in 1924. 
Charter, instruction and exhibition flying 
with Martinsydes, Farmans, Jennies, Ori- 
oles, and Standards was the regular pro- 
gram. Pitcairn Aircraft, Inc., was formed 
in 1925 for the production of PA-1, a five- 
place, J-6 powered ship for passenger hop- 
ping; PA-2, a two-place racing machine in 
one of which James G. Ray took first place 
at the Spokane National Air Races; the 
PA-3, an OX trainer that is still in use; 
and the PA-4, a light three-place OX-pow- 
ered plane which was later redesigned for 
the Kinner and Warner radial engines. 

The series PA-5, PA-6, PA-7 and PA-8 
were created expressly for the work of 
pioneering the Eastern Seaboard air mail 
lines operated by Pitcairn Aviation, Inc. 
These machines were Wright Whirlwind 
powered, having capacities ranging from 
500 to 1,000 lb. of mail payload. They 
were rapidly adopted by other operating 
lines, and a total of 110 were built and 
used on twelve night mail lines. A three- 
place version is in wide use for sport and 
business flying. 

During the years of success in airplane 
manufacturing, Harold F. Pitcairn had felt 
that minimum speed limitations and the 
necessity for extensive pilot training indi- 
cated the need for an entirely new flight 
system. He had done considerable work in 
the field of rotating wings and, in 1925, 
investigated the Cierva autogiro, then 
undergoing early flight tests at Madrid. 

Late in 1928 he brought an autogiro built 
in England to this country, and its possi- 
bilities in test flights at Willow Grove so 
impressed him and his associates that 
licensing rights were secured, and the Auto- 











PITCAIRN PA-19 


4 place Price $14,950 


11 load 770 1 


giro Company of America formed to spon- 
sor and direct American development. 

During a year and a half continuous 
flight testing and construction of experi- 
mental machmes continued. A new plant 
constructed at the Willow Grove Field and 
embodying the most recent refinements in 
manufacturing and research equipment, 
housed both the Pitcairn Autogiro Com- 
pany and the engineering offices of the 
Autogiro Company of America. 

Several public demonstrations were given 
during 1930, and in February 1931 the first 
commercial autogiro was sold to the De- 
troit News for news gathering and aerial 
photography. Approximately 27 of these 
three-place machines powered with the 
Wright Whirlwind, 300 hp. were built and 
sold during 1931. 

The autogiro has received wide accept- 
ance from the public and from official 
sources, and has participated in many cere- 
monies and special flights to demonstrate 
its characteristics. In April 1931 the Col- 
lier Trophy was awarded to Mr. Harold 
F. Pitcairn and his associates at a cere- 
mony on the White House lawn during 
which an autogiro was landed there. 

Present production comprises the PA-19 
four-place cabin machine, and the PA-18, 
a two-place Kinner-powered tandem. 


The PA-19 


HE first American built autogiro de 

signed as a true cabin machine is the 
PA-19, most recent presentation of the Pit- 
cairn Autogiro Company. Accommodations 
are provided for four or five persons, and 
the cabin is fitted with lights, heater, 
ventilator, window regulators, etc., and is 
insulated against heat, cold and sound with 
a fireproof material. The power-plant is 
the Wright Whirlwind R-975-E2 


rated 420 hp. and 2,150 r.p.m. The cabin 









machine embraces a number of external 
changes. The fuselage has been cleaned up 
aerodynamically, and the fixed wing and 
undercarriage have been redesigned for 
greater aerodynamic efficiency and struc- 
tural simplicity. The wing system is in 
three parts,—a stub built integral with the 
fuselage and carrying the landing gear, and 
two tip sections which carry the ailerons. 
All sections of the wing are of full canti- 
lever construction. 

The struts of the pylon have been com- 
pletely inclosed in a sheet-metal housing, 
and by means of the controllable tilting 
rotor pylon the pilot can vary the angle of 
incidence of the rotor disc placing it at the 
most effective position for stability and bal- 
ance. The undercarriage structure has been 
simplified, each wheel unit consisting of a 
vertical shock strut in a streamlined hous- 
ing carrying the axle and semi-airwheel, 
braced laterally and to the rear with 
streamlined struts. The stabilizer is fixed, 
no adjustment being necessary. 


The PA-18 


HE Pitcairn Model PA-18 is the two- 

place open type with Kinner 160-hp. 
engine. It is designed particularly for the 
sportsman flyer. It is similar in construc- 
tion to other Pitcairn open machines, but 
is smaller and more compact. Both cock- 
pits are equipped with controls, and the 
equipment includes safety glass windshields 
in front and rear cockpit, starter, roller 
bearing semi-low-pressure wheels, parking 
brake, tail wheel and oleo shock absorber 
landing gear, navigation lights and other 
necessary accessories. 

The Tandem is a considerable improve- 
ment over its predecessor, the PAA-1, in 
appearance, performance and design. The 
power of course is greater and the rotor 
area also has been increased. 


PITCAIRN PA~18 








Pitcairn Autogiro PA-18 160 hp. 2 place Price $4,940 


Gross weight 1910 lb. 
Maximum speed 100 m.p.h. 


Useful load 556! 1b. 
Range 220 mi. 
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Stinson Aireraft 


MPELLED by the belief that airplanes 
Deouia be built with cabins just as com- 
fortable, convenient and clean as the in- 
terior of a closed automobile, the late 
Edward A. Stinson, founded the aircraft 
manufacturing company bearing his name 
in 1925, with the backing of a group of 
Detroit capitalists. This date probably 
marks a turning point in the trend of wear- 
ing apparel styles for the private flyer, 
for it was no longer necessary to wear 
bulky flying suits and grotesque goggles 
in flights. Early in 1929 the Stinson of- 
ficials sought means to reduce airplane 
production costs and looked for additional 
working capital to permit more advanced 
engineering and experimentation. The 
earlier acquaintance of Mr. Stinson with 
E. L. Cord resulted, late in 1929, in the 
acquisition of about 60 per cent of the 
common stock of the Stinson Aircraft Cor- 
poration by the Cord Corporation, and the 
merging of Corman Aircraft Corporation 
(a Cord-Manning project) with Stinson. 

During 1929, 1930 and 1931 _ the 
organization was strengthened under the 
guidance of E. L. Cord and L. B. Man- 
ning, and Mr. Stinson continued to play a 
leading part. 

The Stinson Sales Division is national 
in scope, and coverage of every state in 
the Union is its responsibility. Distributors 
and dealers, whose general relationships are 
similar to those in the automotive industry, 
are the backbone. 

The Stinson Aircraft Corporation has 
produced a total of 743 airplanes, all of the 
closed cabin type. Of these 401 are four- 
passenger cabin planes of the SI type 
powered with single 215-hp. Lycoming 
engine, and 71 trimotors, of which 53 were 
of the model T type originally introduced 
on the Ludington Lines, and eighteen are 
of the current new model such as are used 





STINSON RELIANT 


Stinson Reliant 
Gross weight 3125 
Maximum speed 135 








by American Airways. Almost one-half of 
all the transport planes built during the 
last two years are of Stinson design. 


Reliant 


IFFERING from its predecessors, the 

models S and R, in detailed refinement 
and performance, the Stinson Reliant 
has been test-flown and pronounced satis- 
factory for 1933 production. The Reliant 
is similar to the R and S in that it is a 
closed cabin four-passenger high-wing 
monoplane powered with the 215-hp. 
Lycoming R-680 engine. 

Probably the outstanding modification is 
the new pursuit type landing gear which 
is of the full cantilever type, and is at- 
tached to the outriggers which extend 
from the side of the fuselage. These out- 
riggers serve as a housing for aerol shock 
absorbers as well as for the lift strut at- 
tachment. They are faired and filleted, 
and they are mounted in a position ap- 
proximately perpendicular to the fuselage 
to reduce landing gear drag. The landing 
gear tread has been increased, and semi- 
airwheels with self-energizing brakes are 


used. The wheels are mounted on tapered 
roller bearings, and are covered with 
fenders. The tail wheel is also streamlined. 


The landing gear is simple mechanically, 
being built in one piece and containing 
only two bearings. 

Particular attention has been given to 
the power-plant installation. The motor 
is attached to the fuselage by special rubber 
shock absorber bushings to reduce vibra- 
tion. A large space is provided in the 
motor compartment forward of the fire- 
wall, to accommodate the 12-volt storage 
battery and to facilitate maintenance work 
at the rear of the engine. The new battery 
location simplifies servicing, reduces wir- 
ing, and decreases fire hazards and struc- 


Stinson *U*" 7 
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STINSON MODEL U 


/ J pe 
weight 9300 lb. 


um speed 140 nm. 


Corporation 


tural weight. An easily removable ring 
type cowling is also a feature of the in- 
stallation. Fuselage, wings and tail sur- 
faces are constructed in the usual manner. 
Sound-deadening has been accomplished to 
a higher degree, and cabin heaters and 
ventilators have been increased in capacity. 

A new type column supports the throttle 
and dual control wheels, and is centrally 
mounted to provide more leg room. When 
single control is desired the extra wheel 
and rudder pedals are quickly cisconnected 
and a sloping foot-board of the automobile 
type then covers the unused pedals. 

Nonglare safety glass is used in wind- 
shields and clear safety glass in all other 
windows. The instrument panel is indi- 
rectly lighted and is finished in two-tones 
trimmed with polished aluminum. Electric 
starter button and emergency parking brake 
have been relocated for convenience. A 
new baggage compartment opens from the 
outside of the plane. 


Airliner 


HE design of the Model U Stinson 

airliner has not been modified ap- 
preciably for 1933. The wing stubs for 
mounting of the outboard engine and the 
landing gear are the principal character- 
istics that distinguish it from the previous 
model in the series, and from others. The 
Model U is structurally similar to other 
Stinson designs, and embodies many de- 
tailed improvements. Particular attention 
has been paid to sound-proofing, and a 
method has been devised which uses three 
materials to cover the walls and ceiling 
of the cabin. Rubber mountings are em- 
ployed for all of the engines, and at other 
points where vibration would be likely to 
cause sound discomfort to passengers. 
Temperature control is also provided in a 
newly designed ventilating system. 


1l place Price $25,900 
Useful load 3245 lb, Range 400 ai 
p-. h. Service ceiling 13,000 ft. 
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The Sikorsky Aviation Corporation 


HE history of the Sikorsky Avia- 

tion Corporation begins in March, 
1923, when Igor I. Sikorsky and a small 
group of his personal friends formed the 
Sikorsky Aero Engineering Corpora- 
tion for the purpose of constructing 
large passenger air transports. In the 
latter part of 1924 the company com- 
pleted a 14-passenger cabin landplane, 
the twin Liberty S-29, which, as one of 
the first large passenger planes built in 
the United States, attracted wide atten- 
tion. In 1925 the business of the 
Sikorsky Aero Engineering Corporation 
was acquired by the Sikorsky Manufac- 
turing Corporation, of which Mr. Sikor- 
sky was president, with A. C. Dickinson 
as chairman of the board. 

In 1926 the Sikorsky Manufacturing 
Corporation moved from Roosevelt Field 
to the plant of the former L. W. F. 
Company in College Point, L. I. and, 
by the fall of 1927 had developed an en- 
tirely new model of amphibion plane, 
Type S-38, equipped with two Pratt & 
Whitney Wasp engines, and having a 
seating capacity of from 10 to 12 pas- 
sengers. The success of this model led 
to the formation of the Sikorsky Avia- 
tion Corporation in 1928, 

The S-38 is still one of the leading 
models of the Sikorsky Company, six 
having been sold during the current 
year. Through its long history it has 
been used extensively as a transport 
plane and for miscellaneous services. 
Although designed for general work, it 
has been used as a seaplane in the es- 
tablishment of several world and Ameri- 
can records by Captain Boris Sergievsky. 

The growth of the company’s busi- 
ness in 1929 led to its absorption by 
United Aircraft & Transport interests, 
and the present new plant, containing 


SIKORSKY $-40 
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840 hp. 10-12 place 
) lb Useful load 3980 lb. 


Ceiling 18,900 ft. 


225,000 sq.ft. in the main building and 
a separate service, engineering and 
executive department building, was built 
at Bridgeport, Conn. Following the 
completion of the 100 S-38’s, the S-39 
and S-41, a 15-place amphibion, were 
developed and built. Simultaneously, the 
S-40, largest and latest of the Sikorsky 
line, was designed, and in the summer of 
1931, all tests having been passed, was 
taken over by Pan American Airways 
which after service tests, ordered two 
more of the same model. The success 
of the 40-passenger Clipper led to the 
design of a still larger plane intended 
to be the forerunner of ships for trans- 
oceanic air mail and passenger service, 
which is now in the course of develop- 
ment together with another plane being 
built to the same general specifications 
by the Glenn L. Martin Company. 


The S-38 


ORERUNNER of the latest Sikor- 

sky models, the S-38 embodies all 
of the distinguishing characteristics of 
Sikorsky design. It differs mainly from 
the later monoplane models in that it 
is a sesquiplane. The high wing, out- 
rigger tail, and stabilizing float attach- 
ment are essentially the same. Like the 
other Sikorsky models, the S-38 struc- 
ture is built up of open section ex- 
truded duralumin fabricated by rivet- 
ting and bolting, a practice developed by 
the engineering department under Mr. 
Sikorsky’s leadership. The whole cover- 
ing is aluminum-alloy sheet, and the 
wing covering is fabric. 

The S-38 is normally powered with 
two Pratt & Whitney Wasp engines 
mounted between the wings and high 
above the water line. Retractable land- 
ing gear and brakes are hydraulic. 
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SIKORSKY S-39 


Sikorsky S-39 
Gross weight 4000 lb. 
Maximum speed 120 m.p.h. 


The S-40 


Ege Model S-40 (Clipper Type) 
adheres closely to the general Sikor- 
sky principles of design as originally 
illustrated by the S-36 and S-38. The 
sesquiplane wing has been removed to 
improve the seaworthiness of the ship 
and the power plant has been increased 
to four Pratt & Whitney Hornet en- 
gines mounted under the wing to ef- 
ficiently handle the gross load of 34,000 
lb. The rudders are placed along the 
thrust line of the two inner engines and 
are designed to compensate automatically 
for unequalized thrust in the event of 
the failure of any one of the power 
plants. A complete description of this 
type, which has done excellent service 
on Pan American Airways, was pub- 
lished in Aviation, October, 1931. 
The S-39 
Kk OR private flying and light commer- 
cial and transport work the Sikorsky 

Corporation offers the S-39 (Wasp 
Junior), which is the only single engine 
stock model in present production. The 
S-39 is generally similar to the other 
models, being a monoplane with out- 
rigger tail and central hull, but the en- 
gine is mounted in a streamline nacelle 
in the upper surface of the wing. En- 
tered by a hatch which extends the 
entire length of the upper deck, the 
cabin accommodates five persons. 

The hydraulic retracting system oper- 
ates the wheels either separately or 
simultaneously. A steerable tail wheel- 


rudder combination may be connected 
or disconnected to the rudder pedals 
instantaneously by a clutch. The entire 
landing gear and tail wheel can be re- 
moved in.a short time. 


300 hp. 5 place 
Useful load 1322 1b. 
Ceiling 18,000 ft. 
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HE Northrop’ Corporation was 

formed, and started operation on 
Jan. 1, 1932, as a subsidiary of the 
Douglas Aircraft Company of Santa 
Monica. The plant of the former 
Moreland Aircraft Corporation of Ingle- 
wood, Cal., was taken over and work 
commenced on a long-range high-speed 
all-metal mail and cargo plane. Four 
designs have been produced to date, all 
are low-wing metal monoplanes. The 
fuselages of the Northrop planes are 
monocoque structure, while the wings 
are a multi-cellular construction in 
which all stresses excepting normal 
shear loads are carried by the sheet 
metal skin. No corrugated material is 
used for any of the coverings. This 
structure is well adapted to machine pro- 
duction, and equipment is being added 
constantly to the factory to lower fabri- 


cation costs and produce greater speed 
of output. 

The current offerings of the Northrop 
Company are the Gamma and Delta 
transports, similar in design and con- 
struction characteristics but with differ- 
ent internal arrangements. In_ the 
Gamma model the pilot sits to the rear 
of the cargo space, and the cockpit is 
covered with a sliding enclosure, while 
the diameter of the fuselage is suf- 
ficiently small to afford extra forward 
and downward visibility. Because of 
the larger fuselage diameter of the 
Delta, the pilot is placed forward of the 
passenger compartment. Engine vibra- 
tion is absorbed by insulating the en- 
gine on rubber cushion mountings. Re- 
finements of structural detail have been 
made, and 24SRT Alclad substituted for 
the 17 S.T. Alclad formerly used, re- 


Northrop Corporation 


sulting in an airplane of 45 per cent 
greater gross load than the Alpha with 
only a small increase in empty weight. 
The engine is the Wright Cyclone 
R-1820F-3, supercharged to 712 hp. 
at 6,000 ft. altitude. 

A large reduction in landing speed and 
length of glide has been obtained by the 
use of split trailing edge flaps fitted to 
the under-surfaces of the wing panels. 
Ailerons are mounted above the wing 
near the tip, and their action is unim- 
paired throughout the speed range. 

Besides the airplane sold to the Texas 
Company for Commander Hawks, one 
of these machines is now in the pos- 
session of Mr. Lincoln Ellsworth for his 
proposed trip over the Antarctic Conti- 
nent with Mr. Bernt Balchen as pilot. 
A fleet of fast transport planes has been 
sold to T. & W. A, 


Monocoupe Corporation 


ESIGNED and produced solely for 

the private owner, the first models 
of the Monocoupe were built in Bet- 
tendorff, Iowa, in 1926, by the Central 
States Airways Company with D.A. 
Luscombe heading the organization. 
The Monocoupe then, as to-day, was a 
side-by-side cabin monoplane of the ex- 
ternally-braced type. As there was no 
dependable supply of small aircraft en- 
gines at that time, the company was 
soon absorbed by the Velie Motors Cor- 
poration of Moline, Ill., and the Mono- 
coupe was then built around the Velie 
M-5, 55 hp. five-cylinder radial engine. 
After the distribution of some 500 air- 
planes and the death of W. L. Velie, 
with the subsequent liquidation of the 
Velie Motors Corporation, the Velie air- 











craft engine and the Monocoupe became 
the property of a holding company 
known as Allied Aviation. Under 
Allied Aviation, Monocoupe and Lam- 
bert Engine Companies were isolated 
from various other aircraft and airport 
holdings, and sold to P.D.C. Ball of St. 
Louis, Mo. 

John Livingston and Verne Roberts 
have been particularly persistent in 
adding racing victories to the Mono- 
coupe string. 

The Lambert-engined Monocoupe of- 
fers a 600-mile range on 30 gal. of gaso- 
line, cruises at a speed higher than 100 
miles an hour, and offers the owner the 
opportunity of replacing the engine 
within a 500-hour period for $250. 

The standard Monocoupe design is 








available in a wide range of power plants 
and prices. Beginning at the lower end 
of the range is the Monocoupe 70, a 
model made possible through a surplus 
stock of Velie M-5 engines and available 
at a price of $2,395 at Robertson, Mo. 
This model is identical in structure with 
the Monocoupe 90, which is powered 
with the Lambert R266 engine. These 
two power plants are interchangeable. 
The price of the Monocoupe 90 is $3,375. 

For those desiring the performance 
that has brought racing honors to Mono- 
coupe, there is the Model 110, powered 
with the Warner Scarab engine and 
priced at $4,485. Two models with Kin- 
ner engines, designated 100 and 125 and 
powered with the Kinner K-5 and D-5 
engines, are priced at $3,475 and $4,350. 
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N an effort to provide an airplane 

more suitable than the Jenny for the 
barn stormers of the post-War period, 
with particular attention to take-off and 
landing characteristics suitable for re- 
stricted areas, the Waco Aircraft Com- 
pany came into being as the Advance 
Aircraft Company in Lorain, Ohio, in 
1921. During the early years it re- 
mained unincorporated, being owned by 
two principal founders, Clayton J. 
Brukner and Sam Junkin, but it was in- 
corporated in 1928 and the trade name 
adopted as a company name. Mr. 
Brukner has headed his company con- 
stantly from its organization to the 
present day. ‘ 

Manufacturing efforts were first di- 
rected, quite naturally, to the three-place 
general-purpose biplane. Although speed 
was necessarily sacrificed to some extent 
to obtain the desirable take-off and land- 
ing characteristics, the taper wing and 
certain other models have performed 
very creditabiy in competitive events. 
Gladys and Lloyd O’Donnell and Art 
Davis have been among persistent 
Waco winners, Davis’ special machine 
with clipped wings making speeds of nearly 
180 m.p.h. at the National Air Races 
last year. The success of the designers 
in obtaining efficiency has been proven 
by the brilliant performance of the Waco 
planes in a number of the Ford reliability 
tours. 

In 1928 the company which had been 
manufacturing since 1923 in a wagon 
factory at Troy moved into its own new 
factory which had been a year in build- 
ing. This factory was designed for the 
building of aircraft exclusively, has been 
provided with up-to-date machinery and 
equipment for both wood and metal 
working, and it has been continuously 











WACO MODEL 





Waeo Aircraft Company 


modernized until it. is a model of com- 
pleteness. 

Throughout the company history 
Waco has produced and sold 2,227 air- 
planes, and since the introduction of 
cabin models in 1931 the company has 
made notable progress in the private- 
owner field and in sales to corporations 
and individuals for business use. Engi- 
neering developments during the past 
three years have been under the direc- 
tion of A. Francis Arcier, who needs 
no introduction to the aviation industry. 

The Waco sales organization consists 
principally of an independent distribut- 
ing organization patterned on the small 
scale, after leading automotive practices. 
Fifty-odd firms in the United States and 
Canada hold direct contracts granting 
them exclusive sales rights in specific 
territories, and these direct distributors 
in turn have sales transactions with 
nearly 200 associate dealers serving their 
local communities. 

At the present time Waco offers four 
distinct models for the private owner or 
commercial field. The Model F, a con- 
ventional three-place biplane with 
Warner Scarab engine was first offered 
in 1930, and in 1931 a demand for more 
power and more baggage space brought 
forth the F-2, a similar but improved 
machine, powered with the 165-hp. Conti- 
nental and 150-hp. Jacobs. In the same 
year the first four-place cabin Wacos 
were introduced with the same two 
power-plants. In 1932 the line was aug- 
mented by the Model A two-place con- 
vertible open and closed biplane with 
side-by-side seats, and the 165-hp. Conti- 
nental engine replaced with a 210-hp. 
model. The Jacobs F-2 was manufac- 
tured with a 170 hp. instead of a 150-hp. 
Jacobs engine in 1932. For 1933 the 
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170 hp. 3 place 
Gross weight £390 lb. 
Naximum speed 119 o,p.! 





same four models will be manufactured 
without major alterations, but numerous 
refinements and improvements have 
been added to each of the various 
models without increase in price. 


Model A 


OST recent of the Waco models 

is the Model A, a two-place side- 
by-side design with all-year top, afford- 
ing the advantages of closed and open 
planes in a single model. The 1933 
Model A has been considerably im- 
proved in comfort and visibility by a re- 
design of the seats for greater comfort, 
and by lowering the engine approxi- 
mately 3 in. These changes result in 
better visibility and improved stream- 
lining. The top has been redesigned as 
a two-piece structure, with the forward 
portion made to slide in such a way 
that there are no air pressures tending 
to keep it closed. It is therefore pos- 
sible to use it for ventilation while fly- 
ing, or to open it fully in the air with- 
out difficulty. The construction of the 
top has been improved in weather tight- 
ness and rigidity. 

The single cockpit leaves ample 
fuselage space for two large baggage 
compartments, an indispensable char- 
acteristic for touring. 

The Model A is offered with a power- 
plant option of the Jacobs 170-hp. en- 
gine, or the Continental 210-hp. engine. 
The Jacobs model, with standard equip- 
ment is priced at $4,285 flyaway Troy, 
while the Continental model is $4,895 
flyaway Troy. 


Waco Model F 


HE predecessor of the Model 1 A in 
the evolution of the Waco line was 
the F and F-2 series which was devel- 
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oped from the original product of the 
company. The F-2 for 1933 is also of- 
fered with the Jacobs and Continental 
engines, and with no structural changes 
from the 1932 models of the series. The 
front cockpit and the seat arrangement 
have been redesigned, making it much 
more comfortable than last year’s model, 
and better protection has been provided 
for passengers in the development of 
new and larger windshields. As in 1932 
the F-2 carries a speed ring cowl as 
standard equipment, and it is also sup- 
plied with an air-speed indicator as 
standard equipment this year. 

The standard equipment prices for 
the F-2 are, with Jacobs engine $4,415, 
and with Continental engine $5,025 fly- 
away Troy. The Warner-engined 
Model F is still available, and is priced 
at $4,210 flyaway Troy. 


Waco Cabin Biplane 


ATERIAL changes have been made 
and improved. performance  ob- 
tained in the Waco cabin biplane, 
Model C. This. machine will be re- 
membered as a four-place type, powered 
with the Continental 210-hp. engine. 
After a long period of design work, a 
highly-efficient cowling of the N.A.C.A. 
type has been developed, which adds 
materially to both the appearance and 
the performance of the cabin Waco. 
Careful thermocouple tests show the en- 
gine runs cooler with the N.A.C.A. 
cowling than with the previous type of 
open cowling. With this new cooling 
system the Continental company recom- 
mends cruising the 210-hp. engine at 
1,900 r.p.m. and, at this speed the Waco 
company guarantees a cruising speed of 


Waco * 





125 m.p.h. and a top speed of about 145 
m.p.h. for the standard cabin plane. 

In making this N.A.C.A. cowling in- 
stallation the engine was lowered 334 in. 
which permits much better visibility 
than on the previous model. A higher 
landing gear is now being used. 

Another feature of the 1933 cabin 
model is the indirect cabin ventilation 
system provided. Clean air is taken 
from immediately behind and above the 
propeller, and its temperature is regu- 
lated by a control on the instrument 
board, by which heat can be applied to 
produce a series of temperatures rang- 
ing from that of the original cold air to 
air sufficiently hot to keep the cabin 
comfortable at any likely temperature. 
A still greater improvement has been 
made in the rearward visibility from the 
cabin. 


Taylor Aircraft Company 


HE history of the Taylor Aircraft 
Company consists essentially of a long 
search to find an airplane suited to the re- 
quirements of American youth and the 
ultimate conviction that the “Cub” repre- 
sented the solution. Since the summer of 
1931 the company has concentrated on this 
model with very satisfactory results. 
Four years ago the Taylor Brothers 
Aircraft Corporation, who were manufac- 
turing airplanes in Rochester, moved to 
Bradford, Pa., where they obtained new 
financing and a new plant. The company 
was manufacturing a two-place side-by- 
side machine known as the Taylor 
Chummy powered with the Kinner K-5. 
It was then decided to seek a product that 
could be manufactured for sale in a lower- 
price class. Skipping to the lower-end of 
the price range they decided to build 
gliders, beginning in the summer of 1930. 








WACO MODEL 














Foreseeing the contraction of the glider 
market, Mr. Taylor began work on his first 
light-plane in August 1930, building a 
wooden mock-up to assure sufficient head 
and leg room for two passengers. After 
some difficulty with the first engine, a used 
Salmson was substituted, and the plane left 
for a six-weeks demonstration tour. This 
first plane was later flown to the Detroit 
show and is still in active use. 

The Cub is a parasol monoplane for two 
passengers with tandem seating of the so- 
called bathtub cockpit type. There is an 
unusually large door in the fuselage hinged 
at the lower edge, which drops down and 
permits easy access to the cockpit. The 
windshield extends from the fuselage to 
the wings, to provide protection to the occu- 
pant of the front seat. An attractive en- 
closure is now being designed for use in 
bad weather. Forward visibility is excellent. 


Taylor Cub 





Maximum speed 75 





40 hp. 2 place Price 
Gross weight 925 lb. lb. 
D.ph. Range 225 mi. 


Wing spars are of solid spruce and ribs 
are of aluminum alloy drawn and riveted 
at the plant. The fuselage is the usual 
welded steel tube type, and both wing and 
fuselage are covered with fabric. Large 
wing area and over-sized control surfaces 
are provided. Shock struts, full balloon 
tires, and a very complete set of instru- 
ments, including fire extinguisher, propeller 
puller, and tool kits are furnished with the 
plane and included in the price of $1,325 
flyaway Bradford. 

Twenty-two Cubs were manufactured in 
1931 and a like number in 1932, They have 
been used for the most part in instruction 
work, club, and private flying, as well as in 
the usual activities of fixed base operators. 
One of the planes was used by Harold Al- 
ford at the Chicago American Legion Air 
Meet last fall to make a solo endurance 
flight lasting for more than eleven hours. 
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Continental Aircraft Engine Company 


ROM automobile to aircraft engine is 

not an unnatural step, and one which 
was made by Continental Motors early in 
the summer of 1929. At that time Con- 
tinental Aircraft Engine Company of De- 
troit was organized as a wholly-owned 
subsidiary, and went about the develop- 
ment of a seven-cylinder radial engine. 
The descendant of the original design is 
on the market today as the 210 hp. Model 
R-670. Two years ago Continental 
brought out the Model A-40, a four-cylin- 
der opposed air-cooled engine rated at 35 
hp. This model is in use today on such 
machines as the Heath monoplanes and the 
Taylor Cub. 

The seven cylinders of the R-670 are of 
forged steel machined barrels and screwed 
on aluminum-alloy heads. The two valves 
in each cylinder are operated by the con- 
ventional push rod and rocker arm com- 


bination, but the latter differs from most 
radial engines in that the valve gear is 
operated from the rear of the engine, the 
cams being mounted in the rear half of the 
crankcase instead of in the nose. Aluminum 
pistons are used, and the connecting 
rod is of the usual solid master and articu- 
lated link rod type. Crankshaft is of the 
two-piece, clamp type. Intake manifold 
passages are cored into the rear end of the 
crankcase, and the carburetor is mounted 
on a flanged opening in the bottom. All 
accessories are spur-driven and are mounted 
in the rear end of the case. An ingenious 
quick-acting latching device has been 
worked out for retaining rocker box covers. 

In the A-40 the two opposed banks of 
two cylinders each are cast as integral 
units and are mounted on the sides of a 
box-like aluminum-alloy crankcase. Crank- 
shaft is of the three-throw type mounted 


on two bronze back bearings. Cylinders 
themselves are nickel cast-iron, with heads 
of cast-aluminum-alloy. The heads are 
bolted to the cylinder block. The single 
magneto is mounted on the rear cover plate 
of the case, and provision is made on the 
under portion of the case to mount the 
carburetor, a single-barreled Stromberg. 
A portion of the induction system is cored 
into the crankcase to act as a cooler for the 
lubricating oil. Each cylinder is provided 
with two valves operated by direct action 
through tappets from a camshaft on the 
center line of the case but below the main 
crankshaft. 


Designation........... R-670 A-70-2 A-40 
SNES. bo HOS s ved 7 7 4 
er 210 165 35 
Rated r.p.m...... 2000 2600 2500 
Comp. ratio...... ; 5.2 5.4 

Weight dry....... 450 383 138 


Jacobs Aircraft Engine Company 


LTHOUGH the Jacobs Aircraft En- 

gine Company was incorporated in 
June, 1929, it was a direct outgrowth of 
the Fisher & Jacobs Company, which was 
organized in 1921, whose principal busi- 
ness was to design and build special auto- 
mobiles, racing cars, marine and airplane 
engines. 

In 1929, the Jacobs Aircraft Engine 
Company, formed by a substantial group 
of young Philadelphia business men, began 
essentially as a design and assembly unit, 
having all of the engine parts machined 
to their specification and under their super- 
vision, and assembling and _ block-testing 
the engines in their own plant. In 1932 the 
Jacobs company purchased the entire ma- 
chine shop, property and equipment of the 
former Light Manufacturing & Foundry 
Company at Pottstown, Pa., and with the 
addition of new, up-to-date production ma- 
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CONTINENTAL R-670 


chinery, it is now in a position to manu- 
facture all of the major parts for its en- 
gines. The company is carrying on a pro- 
gressive engineering development program 
with a view to offering a complete new 
line of aircraft engines, as soon as the 
commercial market offers broader sales 
possibilities. 

The general constructions features of 
Jacobs engines follow regular standards. 
Particular attention has been paid to the 
maintenance features of the design, and the 
seven-cylinder engines are sold complete 
with rigidly attached ring cowling and 
built-in exhaust manifolds, if desired, the 
whole permanently mounted to a plywood 
mounting board designed to be bolted di- 
rectly to the fuselage. The airplane de- 
signer has only to provide three points 
of attachment for the mounting board and 
to fair his cowling with that furnished 








with the engines. Exhaust manifold and 
cowling are arranged so that the entire 
assembly can be easily removed when 
necessary, and minor adjustments, such as 
setting valve clearance, lubricating rocker 
arms, etc., can be made through small open- 
ings provided for the purpose without dis- 
turbing the cowling. 

The Jacobs 170-hp. engine is used by 
the Waco Aircraft Company as a standard 
power plant in its Model A (two-place 
side-by-side) and Model F-2 (three-place 
open cockpit) biplanes, and by the Bird 
Aircraft Corporation in one of its three- 
place open cockpit models. 


Designation...... : LA-|! LA-2 L-3 
eee 7 7 3 
Rated hp......... 170 195 55 
Rated r.p.m.... 2125 2075 2125 
Comp. ratio........ 4.8 5.5 4.8 
Weight dry.... 390 401 174 


JACOBS LA-1 
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Kinner Airplane & Motor Corporation 


NE of the first of the new aeronautic 
industries to emerge after the close 
of the War was the Kinner Airplane & 
Motor Corporation, organized under the 
laws of California in 1919. When, early in 
1928, statistical studies indicated that 75 
per cent of all commercial planes then 
being manufactured were powered with 
engines of 90 to 100 hp. (the heritage of 
the wartime OX-5), the company con- 
centrated on a new design of 100 hp., the 
K-5 which proved so much in demand 
that an immediate plant extension became 
necessary, and the plant was moved to a 
leased building in Glendale, Cal., with 
some 39,000 sq.ft. floor space. Modern 
production machinery was installed, and 
the output was increased from 20 to 200 
engines per month. This plant now has 
a potential capacity of between 300 and 
400 engines per month. 
The four current models—K-5 100 hp., 


B-5 125 hp., R-5 160 hp., and the C-5 210 
hp. have many structural features in com- 
mon. Kinner cylinders are made up 
of forged steel barrels with bolted on 
aluminum alloy heads provided with two 
valves operated through push rods and 
rocker arms. Aluminum alloy pistons are 
carried on forged and machined nickel- 
steel connecting rods. There is one 
master-rod to which are pinned four link 
rods. The crankcase is of aluminum alloy 
in three sections. The front section car- 
ries the front main bearing; the main 
section carries cylinder base pads, genér- 
ator and fuel pump mounting pads, in- 
duction manifold, rear main bearing, and 
front bearings for cam and accessory drive 
shaft; the rear section carries oil pump, 
magnetos, rear bearings for cam and ac- 
cessory shaft, and starter mounting. Kin- 
ner engines differ from other radials in 
the valve cam arrangement. There is no 


cam ring. A separate cam shaft is em- 
ployed for each of the five cylinders. Each 
is driven by spur gearing from the crank- 
shaft at one half engine speed and each 
carries an inlet and exhaust cam which 
actuate the push rods directly. Accessory 
drives are conveniently taken from the 
ends of the cam shafts. The oil system 
is of the high pressure type. On the 
later models all oil lines are cast internal 
in the case, thus eliminating practically 
all outside oil connections. These models 
also have completely enclosed valve oper- 
ating mechanism. A special nose mounted 
exhaust collector ring is available for each 
model, 


Designation. K-5 B-5 K-5 C-5 
No. cyl..... + 5 5 5 
Rated hp... 100 125 160 210 
Rated r.p.m. 1810 1925 1975 1900 
Comp. ratio. 5.0 5.25 5.0 5.25 
Weightdry.. 280 295 305 420 


Lycoming Manufacturing Company 


URING the early part of 1928, the 

Lycoming Manufacturing Company 
long-time manufacturers of engines for 
automobiles, trucks and buses, entered the 
aircraft engine field. Shortly thereafter 
Department of Commerce A.T.C. No. 27 
was obtained for a nine-cylinder radial, 
air-cooled engine of 645 cu.in. displace- 
ment. In the meantime, experimental work 
had been progressing with a modification 
to yield 210 hp. Plans were then made 
for production, and the first R-680 engine 
was shipped from the plant in March, 
1930. The new engine with the higher 
horsepower was granted A.T.C. No. 42 
in February, 1930, and placed into produc- 
tion shortly thereafter. During the past 
year, approval was granted for a new 
model in which the compression ratio was 








| KINNER B-5 





raised to 6.5:1 and the output increased to 
240 hp. This engine is designed for trans- 
port service to operate on 80 octane fuel. 

Lycoming engines are standard equip- 
ment on Stinson airplanes. They are being 
widely used on American airlines. 

The two current models, the R-680 and 
the R-680-BA are similar in construction 
and in over-all dimension, but differ 
primarily in compression ratio and auxiliary 
equipment. Cylinders are composite with 
steel barrels and screwed on aluminum- 
alloy heads. They are fitted with two 
valves per cylinder. Valve-operating 
mechanism is of the usual rocker arm 
push rod, plate-cam type. Forged aluminum 
alloy pistons are used. Connecting rods 
are of the solid type with articulated link 
rods, and the crankshaft is of the two- 












LYCOMING R-680-BA 


piece, clamp type design, counter-weighted. 
The crankcase is built up in four sections 
of aluminum-alloy. A rotary induction 
system is employed, embodying a crank- 
shaft speed, cast-aluminum impeller. 
Standard starter, tachometer and generator 
drive mountings are provided on the ac- 
cessory end. One dual type, vertical 
magneto furnishes ignition. Carburetion 
is from a_ single-barreled Stromberg 
carburetor fitted with mechanical econom- 
izer and accelerating pump. Inter-cylinder 
baffles are standard equipment. 


SNS 5 occa des nowhere R-680 R-680-BA 
ER ger 9 9 
SEEDS cess ash es coves esds 215 240 
ee 2000 2000 
Se, 4s 5.4.0 0e een one 5.3 6.5 
A ee ree 475 505 
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N the fall of 1925 the Pratt & Whit- 

ney Aircraft Company was founded 
at Hartford, Conn., by Frederick B. 
Rentschler, George J. Mead, and a group 
of aeronautical engine experts particu- 
larly interested in the development of 
radial air-cooled engines. Limited shop 
space was leased from the Pratt & Whit- 
ney company, machine tool manufac- 
turers and the first Wasp engine, a nine- 
cylinder power-plant of approximately 
420 hp., was produced. By the fall of 
1929 the original twenty-man shop had 
expanded to cover four full floors of the 
Pratt & Whitney factory, and engines 
were being produced at the rate of about 
200 per month. With the formation of 
United Aircraft & Transportation Cor- 
poration, the Pratt & Whitney Aircraft 
Company went in as its engine manufac- 
turing subsidiary, and a_ thoroughly 
modern factory with over 500,000 sq.ft. 
of floor space was constructed in East 
Hartford to house on one floor all ex- 
perimental, production and _ testing 
operations. The present capacity of the 
plant is approximately 500 engines per 
month. Up to Jan. 1, 1933, a total of 
somewhat over 7,000 engines had been 
delivered by the company, of which 
1,270 are now in active operation on the 
airlines of the world. 

Pratt and Whitney engines were used 
by Amelia Earhart, Post and Gatty, 
Pangborn and Herndon, Mattern and 
Griffen and many others on spectacular 


The Pratt & Whitney Aircraft Company 


plane speed records for both men and 
women were set by Maj. James Doo- 
little and Mae Haizlip in Wasp and 
Wasp Junior powered ships. 

The original Wasp design had 1,344- 
cu.in. displacement. With the demand 
for higher powered units, the Hornet 
series was put in production, of which 
two sizes are available—a 1,690 cu.in. 
and an 1,860 cu.in. model. Later the 
Wasp Junior appeared with a displace- 
ment of 985 cu.in. Recent advances have 
pushed the demand for more powerful 
units beyond the limits of the Hornet 
series, and active development was 
started two years ago on the double-row 
arrangement. A 2,200-cu.in. model was 
built and tested, but has never been put 
into production. Recently, however, 
two twin-row models have been made 
available commercially—the twin Wasp 
Junior, with a displacement of 1,535 
cu.in., and the twin Wasp at 1,830 cu.in. 

All P. & W. cylinders are steel forg- 
ings with screwed-on aluminum-alloy 
heads, bolted down to forged aluminum- 
alloy split crankcases. Each cylinder 
carries two large diameter tulip-type 
valves set approximately 60 deg. from 
the horizontal. Valves are operated by 
pushrods through short rocker arms. 
Pistons are of forged aluminum, and 
connecting rods of forged steel. Master 
rods are of the solid banjo type, to 





trans-oceanic flights. Present land- 
Wasp Jr 

Model A 
Designation A T3A 
LN RSS ee 9 9 
ee 300 420 
SES ree eee 2000 2200 
SO ocivGirc uo vooreb-oee 5.0 6.0 
A ane 575 575 


tAverage, with standard equipment. 














The engine is di- 


through the journal. 

vided into four main 
section which contains 
thrust bearings, reduction gearing (if 
any), and the valve operating mech- 
anism; the main case section supporting 
cylinders and crankshaft; the blower 
section which contains a General Electric 
type supercharger; and the rear or ac- 
cessories section on which are mounted 


sections: a nose 
the propeller 


magnetos, starter, oil pumps, syn- 
chronizing gear, etc. In the double-row 
type the essential differences occur in 
the main section. Cylinders are ar- 


ranged in two banks of seven each, stag- 
gered, and the main crankcase sections 
are in three parts instead of two. The 
crankshaft is a double throw type, and 
two complete sets of master and link 
rods are used. As in the normal ar- 
rangement, the nose-piece takes care of 
the valve operating mechanism for the 
front bank of cylinders, and the rear 
sets of valves are operated from an in- 
termediate section between the main 
crankcase and the blower: section. In 
other details the twin-row models are 
similar to the single-row type. (See 
Aviation, April, 1933.) 

A recent addition to all Pratt & Whit- 
ney engines is a special valve mechanism 
in the nose-piece for the operation of 
Hamilton Standard hydraulically oper- 
ated controllable pitch propellers. Pres- 


which the link rods are pinned through sure for the control mechanism is ob- 
bronze bushings. Forged steel crank- tained by bleeding oil from the 
shafts are in two pieces, bolted together lubricating system of the engine. 
Wasp Hornet Twin Twin 
a amnetan winsenart - ome Wasp Jr Wasp 
Cl scl SIDI TIDI BI* S2BI* TCI TICI S4AGI TIAG 
9 9 9 9 9 9 9 9 14 14 
420 450t 550t 525t 575 575t 600 700 700T 830 
2000 2100 2200 2100 1950 1950 2000 2000 2500 2400 
5.25 5.25 6.0 6.0 5.0 6.0 6.0 6.0 6.5 6.5 
740 740 725 725 860 860 861 861 1025 1183 
*Supplied also in geared form with some increase in weight. Supercharged to maintain rated power at altitudes 
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Menasco Manufacturing Company 


Y 1926 the end of the supply of war- 
time OX5s was in sight and A. S. 
Menasco and Karl Weber founded 
Menasco Motors, Inc. in February of 
1927 with the purpose of developing an 
economical power-plant in the 90 to 100-hp. 
range. The company was incorporated in 
March, 1929, and more recently the assets 
have been purchased by a group of western 
business men headed by Douglas G. 
Shearer of Los Angeles. A closed corpora- 
tion has been formed to be known as 
the Menasco Manufacturing Company. 
Except for one brief period where a 
small European radial engine was manu- 
factured under license, the company has 
standardized on four- and six-cylinder in- 
line air-cooled engines, a type which has 


enjoyed great popularity abroad. The 
Menasco company now holds five approved 
type certificates, and builds three standard 
production models. In addition there are 
three non-stock engines of higher horse- 
power ratings which have been developed 
for racing purposes. Menasco engines 
have performed notably in small airplanes 
at the National Air Races for the last 
three years. 

The current Menasco models are all of 
the inverted type. The cylinders are com- 
posite with nickel cast iron barrels and de- 
tachable aluminum-alloy heads. Valve seats 
and spark plug bushings are bronze. Four 
nickel steel studs through the head clamp 
the cylinders to the crankcase. Aluminum- 
alloy pistons are carried on forged 


duralumin connecting rods. Crankshafts 
are heat-treated nickel-chromium forgings 
machined all over. Babbitt-lined bronze 
back bearings are used throughout. A 
deep groove ball bearing immediately be- 
hind the propeller hub takes the thrust. 
Lubricating system is the full force feed 
type with dry sump. Stromberg carburetor 
and two Scintilla or Bosch magnetos are 
standard equipment. Special nose cowling 
and air scoops provide adequate cylinder 
cooling. 


Designation........... B-4 C-4 B-6 
ENS Fide cade Saws 4 4 6 
| re 95 125 160 
ET eT ee 2000 2175 1975 
Comp. ratio.......... 5.5 5.8 3. 
Weleet Ory......cccre. 280 288 385 


Warner Aireraft Corporation 


CTOBER, 1926, saw the founding of 
Aeronautical Industries, Inc., under 
the direction of W. O. Warner, who was 
then designing the Scarab engine. Later 
(1927) the company was reorganized, 
and the name changed to the Warner 
Aircraft Corporation. The new power 
plant was officially introduced into 
the industry at the Ail-American Aircraft 
Show in April, 1928. During the latter half 
of that year the engine won prominent place 
in the National Air Tour, the New York- 
Los Angeles Class A Derby, and the Na- 
tional Air Races. Later models also made 
notable showings in the 1931 and 1932 Air 
Races. Its earlier record brought an in- 
creased demand, and made it necessary to 
expand the manufacturing facilities then 
available. A 64-acre tract of land at 20,263 
Hoover Avenue, Detroit, was purchased, 
and a modern factory erected. The plant 
has a capacity of ten engines per day. 
All Warner cylinders are machined from 








MENASCO BUCCANEER 


steel forgings, and the heat-treated alu- 
minum-alloy heads are shrunk and bolted 
to the barrels. Pistons are permanent mold 
castings of aluminum-alloy. Connecting 
rods are I-section forgings, machined all 
over. The master-rod is a split type, of a 
four-bolt design with centrifugally spun 
babbitt bearings at the crank-pin end. Link- 
rods are assembled to the master-rod by 
means of wrist pins working in bronze 
bushings. The crankshaft is made in one 
piece from an alloy-steel drop forging 
machined all over. It is of a one-throw 
design with bronze counterweights straddle- 
fitted to the crank cheeks. The main case is 
in two halves joined at the cylinder center 
line. It is made from heat-treated alu- 
minum-alloy, and is provided with a large 
number of internal stiffening ribs. 

Each cylinder is fitted with two valves 
set at an angle into the head. Valves are 
actuated from a cam ring carried on the 
rear end bearing cage and driven by spur 

















gears from the crankshaft. The valve ar- 
rangement on the cylinder heads varies 
slightly from usual American practice in 
that the valve springs and rocker arms are 
not enclosed in boxes, 

No mechanical induction is employed, 
but a large annular intake manifold is cast 
to a section of the crankcase with outlet to 
each cylinder and an opening in the under- 
part to which the carburetor is attached. 
The accessory section and gear case, which 
is bolted to the rear of the induction hous- 
ing, carries two magnetos, oil pump, oil 
strainer, and oil pressure relief valve. 
Space is provided for mounting a starter 
between the magnetos. 


Scarab Super- 
Designation........... Junior Scarab Scarab 
4 eee ee 5 7 7 
Rated hp........... ; 90 125 145 
PR Sc ccxtovancsese: Se 2050 2050 
Comp. ratio.......... 5.2 5.2 5.3 
Weight dry........... 230 270 300 


WARNER SCARAB 
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AMERICAN ENGINES 











Wright Aeronautical Corporation 


LTHOUGH its ramifications and com- 
binations have been many and intri- 
cate, the present Wright Aeronautical Cor- 
poration can be traced back directly to the 
original activities of the Brothers Wright. 
During the 30 years since Kitty Hawk its 
focus of activities has shifted from New 
Jersey to Ohio, to California and back, 
finally to come to rest early in 1920 on the 
first unit of the modern plant at Paterson, 
N. J. Subsequent building additions have 
made it rank among the largest in the 
world, with 675,000 sq.ft. of floor space and 
a potential capacity of 500 engines per 
month. 

The Wright Hispano-Suiza played an 
important part in the final phases of the 
War, and for several years thereafter was, 
with the Liberty, a standard power-plant 
for the United States military services. 

Interest in air-cooled engines of the fixed 
radial type dates from about 1920. In 1923 
the company purchased from Charles L. 
Lawrence an engine design which became 
the great grandfather of all Wright 
radials. With the consolidation with the 
engine division of Curtiss Airplane & Mo- 
tor Company in 1931, another vee engine 
design came to Wright Aeronautical, the 
Conqueror, a descendant of the military 
D-12. Present-day Conquerors power 
many service types and transports. The 
Whirlwinds, from the famous J-5 series, 
have had a long and honorable career. 
The later Cyclones are being widely 
used in such transports as the new 


Condor, the GA-43, the Vultee V-1, 
etc. An R-1510 twin row is installed in 
Frank Hawk’s “Sky Chief.” 

All Wright Whirlwind and Cyclone en- 
gines have cylinder barrels of forged steel 
with machined cooling fins. The heads are 
of cast aluminum, each provided with in- 
serted bronze valve seats and valve stem 
guides. Two valves are fitted per cylinder. 
Special-finned coolers for the spark plugs 
which function also as a radio shielding, 
are standard equipment for the two plugs 
in each cylinder. The overhead valve 
rocker arms are inclosed in aluminum 
rocker boxes cast integral with the head. 
Pistons are of aluminum alloy, cross-ribbed 
on the underside of the head to improve 
strength and cooling. Connecting rods are 
of forged steel, I-section, machined all 
over. Master rods are of the solid banjo 
type with link rods pinned to the big end 
through bronze bushings. Crank-shafts of 
all single-row cylinder designs, are single- 
throw of a two-piece pattern. They are 
machined all over and counterbalanced. 
Crankcases are of aluminum-alloy, and for 
the Whirlwinds are in five sections, the 
nose or front section, the intermediate sec- 
tion, the main section supporting the cylin- 
ders, the supercharger section, and the rear 
or accessory section. In the Cyclones and 
twin row Whirlwinds the blower sections 
are in two parts, and all accessories have 
been mounted on a flat rear cover plate. 
Cams are of the plate type located in the 
intermediate section and operating roller 





followers, which in turn actuate the push 
rods. Lubrication is of the full-pressure 
type. Ignition is supplied from two Scin- 
tilla magnetos. Two-barrel Stromberg 
carburetors are standard equipment, down 
draft types are fitted to Cyclone Fs and 
twin row Whirlwinds. All engines are 
super-charged to varying degrees from a 
General Electric type blower located in the 
supercharger section. Cyclone Fs and 
R1510 Whirlwinds have unusually large 
(11 in. diameter) impellers driven at rela- 
tively low speeds. Special clutches pro- 
tect the supercharger rotor from damage 
in rapid accelerations. 

The Conqueror is a_ twelve-cylinder 
V-engine for water or chemical cooling, 
built around a six-throw crankshaft well 
supported in a cast aluminum case. Each 
six-cylinder bank consists of a cored-out 
cast aluminum jacket with forged steel 
liners with closed ends inserted for each 
cylinder. Each cylinder is fitted with four 
valves in the head, two exhaust and two 
intakes driven from two overhead cam- 
shafts on each bank. Pistons are alumi- 
num, and the forged steel connecting rods 
are of the master and articulated type. Two 
double-barrel Stromberg carburetors pro- 
vide fuel, each group of three cylinders 
drawing on a single barrel. Dual ignition 
is furnished from a single high-tension 
Scintilla magneto through two - engine- 
driven distributors. The Conqueror is 
offered in direct drive and in geared form. 
Supercharged models are also available. 


Whirlwinds Cyclones Twin Conqueror 
a ny — —- . Whirlwinds 9 ————~——— 
Model R540 R760 R760 R975 R795 R795 kK1820 R1820 R1820 R1820 R1510 V1570 8V 1570 
Designation........ E E EI E* EI E2 Fi*8 F2, 3% Fil: F21! Al* F* GFt 
DE ps dnceeeaee 5 7 7 9 9 4 9 9 9 4 14 12 12 
ae 175 250 285 330 365 420 700 712 675 645 625 650 600 
WN aitdd s.09.005' 2000 2000 2100 2000 2100 2150 1900 1900 1900 1900 2100 2400 2400 
Comp. ratio........  E a.9 6.0 5.4 6.0 6.0 6.4 6.4 5.7 5.3 6.25 6.25 6.25 
I ches ce 5 0:35 410 490 500 575 590 590 883 900 900 883 843 888 980 


tAverage with standard equipment. *Supplied also in geared form with some increase in weight. 


73 octane fuel. *For 80 octane fuel. *For 87 octane fuel. 











CYCLONE R-1820-F 


TWIN WHIRLWIND 


{Supercharged to maintain rated power at altitude. ‘For 
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Mothership for South Atlantic flyers 


Luft Hansa’s floating fueling station 


EUTSCHE LUFT HANSA, with 

a practical eye toward the poten- 

tially profitable South American 
air mail services has been conducting 
a long series of experiments to develop 
the most satisfactory form of ocean- 
going refueling stations. As a result the 
“Westfalen,” a 5,000-ton steamer, has 
been chartered from the North German 
Lloyd Company and fitted up with 
equipment to take seaplanes on board, to 
refuel them, and to get them back into 
the air via catapult. Since the South 
American service contemplates the regu- 
lar use of the Dornier Wal twin-engine 
flying boat with an all-up weight as a 
cargo carrier of better than 8} tons, the 
problems involved in handling such 
boats in mid-Atlantic under all sorts 


of weather conditions are far from 


simple. 

The entire superstructure of the 
“Westfalen” has been modified to ac- 
commodate a catapult with a 103-ft. 
stroke, forward, a 15-ton gantry crane 
on the after-deck, and a huge strip of 
canvas, or landing sail, to be towed in 
the water astern. The Heinkel catapult, 
except for its unusually large size and 
the fact that it is fixed with respect 
to the axis of the ship, is similar in 
principle and construction to the com- 
pressed air catapults built previously 
for the “Bremen” and “Europa.” The 
only novelty of the crane installation 
is in its sea-going propensities. The 
one element that is totally new and 
which has developed directly out of 
Luft Hansa’s research is the landing 
sail. In use, it is paid out over the 
stern and allowed to trail rather slackly, 
with the steamer barely making head- 
way into the wind. The approaching 
airplane is taxied up to the stern of 
the ship, and a tow-line made fast to 
her bow. The mothership then steams 
full speed ahead, the drag of the huge 
apron draws it taut, and the airplane 
is lifted bodily from the water on the 
canvas surface. Even in a fairly rough 
sea this maneuver brings the plane and 
the hoisting crane into a relatively fixed 
relationship, and permits adjustment of 
the hoisting tackle. The seaplane can 
then be hoisted from the water and 
lowered onto a cradle on the afterdeck 
where fueling can be conducted in 
safety. It is then run forward on a 
track onto the catapult and prepared for 
relaunching, 

With the prospect of spending long 
Periods in mid-ocean, the ship has been 
fitted out with complete facilities for 
Maintenance and repair, radio and 
meteorological research equipment, and 
an unusually complete refrigeration 


Plant to maintain food supplies in good 
condition for 


long periods. Diesel 


engine driven auxiliary power plants to 
supply compressed air for the catapult 
and to provide electric current for flood- 
lights, radio, and general lighting pur- 
poses were also installed. 
Extensive tests conducted recently in 
the North Sea have indicated that the 





161 


equipment functions in a very satisfac- 
tory manner. Repeated landings and 
catapult takeoffs have been made under 
a wide range of weather conditions. 
The Dornier Wal is one of the largest 
flying boats ever to be subjected to 
catapult launching. It has performed 
very satisfactorily in this service, the 
only changes which have been made 
being some structural reinforcement in. 
the hull to withstand the catapulting 
stresses. 


Boosting airfoil lift 


A comparison of devices tested by the N.A.C.A. on the Clark Y wing 
Compiled by Richard M. Mock 


The Reynold’s Number for all tests is 609,000 which corresponds to about 
one-third that for an ordinary small airplane at landing speed (T.R. 400). 





1. In comparing properties of modified sections with the plain basic section, 
the coefficients used in each case were obtained under similar test conditions. 


Drag coefficients were taken with slot closed 


neutral. 


(if moveable) and with flap 


2. A low value of L/D at maximum lift indicates a steep glide angle and 


consequently, a short landing. 


An L/D of 8 corresponds to a gliding angle of 


approximately 7 deg., and a value of 3.5 means about 16 deg. (T.R. 428). 
3. Based on total wing area; lift increasing device extended and projected on 


original chord line. 


Actually this area is structural area necessary and forms 


the basis for the comparison with the simple flap. 
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Down the landing beam 


or a new adventure in Wonderland 


ORTY miles southwest of fog- 

bound Newark growling pro- 

pellers worry unceasingly at an 

impalpable fluff that shuts off 
even the tips of the broad wings from 
the view of the pilot. The altimeter, 
corrected but a few minutes before from 
the airways weather broadcast, shows a 
good 2,000 ft. and the steady march of 
“on course” dashes in the headphones 
is broken only by the occasional stac- 
cato of the Hadley identification signal. 
Louder and louder with monotonous 
regularity, until suddenly—a pause— 
the Hadley beacon is dead below— 
Newark but a few minutes ahead. A 
flip of a switch and a pair of slim 
crossed needles begin to quiver against 
an illuminated target on the instrument 
board. The clock meters out the minutes. 
Somewhere far below the gray stacks 
of Elizabeth reach harmlessly up 
through the fog. The dancing needles 
settle down, intersecting on the mini- 
ature bulls eye of the target. The beat 
of the hurrying engines dies away. The 
ship noses down, down, down through 
swirling vapor that condenses and 
blows in fan-like patterns up the slop- 
ing windshield. The Sperry horizon is 
level and well above the nose—the air- 
speed needle holds its proper place— 
the crossed needles ride the bulls eye. 
The distance indicator drops steadily 
backward—three miles, two miles, one 
mile. Suddenly a faint high-pitched 
whine comes over the headset, rising 
quickly in a crescendo, dying away. Two 
thousand feet from the runway—and 
still nothing but solid white ahead. A 
few seconds more, a sharp angry buzz 
in the phones that cannot be overlooked, 
and the ground can be seen at last. A 
ghostly boundary light flashes by and 
the black strip of the runway is below. 
The stick is hard back, wheels touch, 
and the ship rolls to a stop. Like a 
modern Alice it has dropped down a 
rabbit hole to the bed of straw at the 
bottom.- 

Lewis Carroll drew heavily upon his 
imagination to describe an experience 
which researches of the Aeronautics 
Branch of the Department of Commerce 
have now made commonplace. Years of 
patient investigation have finally laid by 
the heels that béte noire of modern 
aviation, the blind landing. The radio 
ranges, although still imperfect, make 
blind navigation over long distances 


By S Paul Johnston 


Assistant Editor of AVIATION 


Many well known pilots 
have tried and approved of 
the fog landing system 
lately demonstrated at New- 
ark Airport by the Depart- 
ment of Commerce. Colonel 
Lindbergh was one of the 
first to “ride the beam”. 
He has been good enough 
to give AVIATION his views 
on the value and the future 
of the device, as have a 
number of veteran airline 
pilots with long instrument 
flying experience. 


practical, but heretofore nc means but 
sheer good luck has been at hand to 
enable a pilot once over his objective 
to feel his way down to a safe landing 
through 0-0 conditions. Harry H. Blee, 
Director of Aeronautic Development, 
and his associates have developed a prac- 
tical solution to the problem. They 
have done an amazingly good job. 
“Rabbit hole” flying has been robbed of 
its terrors. 

It is not the present purpose to deal 
with the technical aspects of the equip- 
ment, for the mechanics and electronics 
of the landing beam have been adequate- 
ly covered for the scientifically inclined 
by publications of the Department of 
Commerce. Suffice it to say that the 
demonstration units set up at Newark 
involve four separate radio transmitters : 
(1) the runway localizer, a miniature 
radio range beacon with one of the 
four courses laid down along the center 
of the runway; (2) the landing beam 
transmitter, a simple high frequency 
radiator of low power emitting a highly 
localized flat beam out over the runway 
at an angle of about 10 deg. with the 
ground; (3) the approach marker, a 
low-powered beacon transmitting a ver- 
tical curtain of singals 2,000 ft. away 
from, and at right angles to the run- 
way; (4) the boundary marker, a 
similar transmitter located at the head 
end of the runway. The relationship of 
the units is shown diagrammatically. 

Without going into detail, the equip- 
ment in the airplane consists of the 
usual radio beacon receiver and two- 


way telephone equipment. A _ special 
high frequency receiver is provided for 
the landing beam, and the regular 
beacon receiver is used for the runway 
localizer. The output of these two in- 
struments is connected through suitable 
relay devices to two small galvanom- 
eters whose needles are placed, one 
vertically and one horizontally, across a 
small dial or target. The vertical needle 
indicates the airplane’s position to right 
or left of the runway course, and the 
horizontal needle indicates the relation- 
ship to some predetermined curve of 
uniform signal intensity (selected to 
conform with the airplane’s landing 
characteristics) below the landing beam. 
Another dial on the instrument board 
gives the approximate distance (in 
miles) from the field transmitter. This 
is not sufficiently accurate to be of use 
in the landing, but the exact position 
with respect to the runway for the final 
stages is given by the two marker 
beacons whose signals are picked up by 
the radio telephone receiver. 

Although the procedure is not quite 
as easy as it sounds, the pilot simply 
slides down the beam in a normal glid- 
ing and landing position by maneuver- 
ing the ship to keep the two pointers 
centered on the target. Some idea of 
the magnitude of the pointer deflections 
for deviattons from the exact flight 
path are indicated on the next page. 

Among the first to test the workings 
of the landing beam installation at New- 
ark was Colonel Lindbergh. After mak- 
ing a number of flights and landings 
“under the hood” he has been kind 
enough to state his reactions for Avia- 
TION, which we quote in full. 

“Nothing can do more to advance 
aviation than improvements which in- 
crease its independence of the weather. 
We must look forward to maintaining 
airline schedules regardless of weather 
maps. This is necessary to increase 
traffic and decrease costs; also because 
independence of weather means greater 
safety of operation. 

“The system of instrument landing 
developed by the Department of Com- 
merce represents an improvement which 
will have a major effect in increasing 
the value of air transport. One of the 
most impressive things is the apparent 
accuracy and simplicity of positive in- 
dication both in regard to altitude and 
course. The system points the way to 
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Plan 


Newark Airp 


warning 
beacon 


Runway 
marker 


beacon 


Section 


A: The disposition of equipment at Newark Airport. 


A-A 


Meteorological studies of the district have disclosed that prevailing winds 


during periods of bad visibility parallel the runway along which the localizer beacon is focussed. B: Variations in reading of vertical 
indicator needle for right or left deviations from course just over head end of runway. 


shown by horizontal indicator needie. 
appear on the same dial, as shown in 


operating service airplanes on schedule 
regardless of ceiling and _ visibility. 
Taking off and landing by instrument 
alone will require a considerable amount 
of special training. However, with very 
little instruction, any pilot experienced 
in instrument flying will be able to come 
down in safety to ceilings and visibili- 
ties far lower than are practical with 
present methods. The system seems 
ready now for service use. A com- 
bination of instruments would be of 
advantage, for we seem to have already 
about the maximum number of in- 
dicators a pilot can watch at one time. 
However, simplification and improve- 
ment will come in service. The out- 
standing fact is that a practical method 
has been developed which will further 
increase the efficiency of air transport.” 
During the two weeks that demon- 
strations were carried out at Newark 
Airport opportunity was given a num- 
ber of airline pilots to fly on the beam. 
Admittedly, it takes considerable prac- 
tice to make safe beam landings under 
all conditions, but all those who have 
tried it are uniformly enthusiastic over 
its possibilities. We have asked a few 
well-known line pilots, blind flying 
veterans all, to express their opinion of 
its worth. Unfortunately, space does not 
permit reprinting the letters in full. 
Howard C. Stark, instrument flying 
instructor for Eastern Air Transport, 
Inc., says, “I am convinced that the 


an accompanying illustration. 


landing beam is a most practical way of 
landing blind. . . . Any pilot that can 
fly blind with a radio beacon beam can 
land blind safely with this system.” 
Wesley L. Smith, of Transcontinental 
and Western Air, Inc., pioneer all 
weather pilot, and former chief engineer 





Installation of landing beam equipment 


in plane. Note crossed needles on in- 

dicator target in center of instrument 

board, also control switches and the 

charts showing relationship of field to 

nearest radio range beacon. The extra 

equipment required adds only 15 Ib. 
to the total weight empty. 


C: Proper height of approach is accurately 


In the actual instrument, as installed on an airplane, the horizontal and vertical needles 
Note the crossed reference lines and the bulls eye. 


of 


“ec 


National Air Transport, writes, 
. There have been a great many 
delays (in solving the blind landing 
problem—Ed.), but you have seen the 
device work, and I believe that it is the 
missing link that stands between our 
present performance and 100 per cent. 
I believe that the demonstrations 
of actual landings under weather condi- 
tions so severe that no others could 
attempt them have shown everyone that 
the scheme works. . There are pos- 
sibly some bugs in the radio landing 
beam. There were, and still are, some in 
the radio range beacons, the de-icers, 
and in instrument flying. It is only 
through actual use that defects can be 
discovered, and the remedy is usually 
not far behind.” 

William B. Lester, blind flying in- 
structor for American Airways, after 
some eight or ten flights in one of the 
Department of Commerce ships states, 
“T am thoroughly impressed with this 
newest aid to blind landing. Some of 
the flights were made under conditions 
where a safe approach would ‘have been 
wholly impossible without the new beam 
equipment. It represents the most pro- 
gressive step toward this end that has 
yet been made. Perhaps the most sig- 
nificant factor is the absolute simplicity 
in construction and operation of the 
equipment. For the first time accurate 
spacial orientation in three dimensions 
is available to the pilot.” 
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EDWARD P. WARNER, Editor 


Spring marketing 


HE special purpose of this issue of AvIATION 

is to disprove two widely-believed untruths: 
(1) That the market for airplanes is dead. (2) That 
the airplane industry, except for a few specialized units 
here and there, is dying. 

People actually talk that way. Men who have fol- 
lowed aviation for a dozen years, and who have seen it 
through periods when things looked far worse than 
they do now, actually shake their heads and prophesy 
imminent collapse. There actually are airport opera- 
tors and airplane dealers who have holed up like the 
ground-hog, figuring that any attempt to sell airplanes 
now is simply waste motion. 

It is to that group that we particularly address our- 
selves, and we have some difficulty in remaining tem- 
perate in our language. Gentlemen, look at the fig- 
ures,—and let them sink in. Try, for once, to see the 
bright side. Excluding all identified machines and all 
planes owned by transport lines, the amount of miscel- 
laneous flying equipment actually licensed as in good 
condition for use at the present time has a valuation of 
about $30,000,000. The transport lines add another 
$18,000,000. In practically every case the present own- 
ership of a licensed plane represents a real desire for 
its services. Every year in which replacements fall be- 
low the normal mark means an accumulating deficiency 
that will have to be filled by excess sales in some future 
year. On present equipment alone the normal rate of 
non-military replacement, without depending on an in- 
crease in the number of ships in service, is around 
$11,000,000 a year. That doesn’t make a very big mar- 
ket, but it is big enough not to be overlooked. It serves 
to maintain in the industry a sound nucleus, around 
which growth in volume can take place. 

The aircraft industry has learned to conserve its re- 
sources. Most of the important companies have dis- 
played great skill in cutting expenses, and have come 
through the last three years in remarkably good shape. 
Some of them have learned so much about economy 
that a new danger arises. They must not economize 
themselves out of business. They must not conserve 
too effectively, or they will dry up and blow away. We 
have confidence in the future of this industry. We be- 
lieve that most of the people in it have confidence. 
Those who look forward to a big market five years 


from now can’t afford to ignore the possibilities of the 
smaller one that now exists. It is much easier to stay 
in business than to get back into it. The present issue 
of AvIATION is dedicated to the people who are show- 
ing an inflexible determination to stay in. 


William Adger Moffett 


E was a great leader of men. Men gave him 

their loyalty because they always felt that they 
had his. They followed him because he fought for 
them with untiring zeal. Long before he entered upon 
the aeronautical section of his career, he had achieved 
a name in the Navy for his success in inspiring fanati- 
cal personal devotion. 

Close to fifty years of age before he had his first ac- 
tive connection with aeronautics, he swiftly developed 
a keenness for aviation that the most enthusiastic of 
newly-made graduates of Pensacola or Randolph Field 
could hardly have equalled. Unceasingly for twelve 
years he hymned its power. He never felt that it had 
been adequately appreciated or adequately provided for, 
but his belief in aviation was always a part of his belief 
in the Navy. He was in favor of anything that would 
make aviation more completely a part of the Fleet, and 
against anything that would set it apart. Aircraft car- 
riers, catapults, and airships were among his warmest 
interests. They all grouped together as devices for get- 
ting aircraft out to sea with the Fleet for long periods. 

He was the most earnest and the most convincing of 
the advocates of the airship. He was its constant de- 
fender. After the Shenandoah disaster, when opposi- 
tion to further airship construction seemed to have so- 
lidified both in the Navy Department and in Congress, 
it was he that converted the opponents and made them 
supporters. If Admiral Moffett, twelve years head of 
naval aviation, could have left but one exhortation to 
his fellow-countrymen, he would have told them to 
carry on with the work that he had cherished. 

And in years to come, when the aircraft that bear 
the naval insignia pass to and fro upon their protective 
mission in the skies, Admiral Moffett’s fellow-country- 
men will paraphrase the famous epitaph of Sir Chris- 
topher Wren and say of him: “If you seek his monu- 
ment, look above you.” 






May, 1933 








Sp 















AVIATION 
May, 1933 


Akron investigation 


TILL a mystery to the Naval Court 

of Inquiry which has been seeking 
them for the past ten days are the ulti- 
mate causes of the tragic crash of the 
U.S.S. Akron during a storm at sea off 
Barnegat Light shortly after midnight 
on April 3. Testimony of the three sur- 
vivors, Lieut. Comdr. Herbert V. Wiley, 
the ship’s second in command, Richard 
E. Deal and Moody E. Erwin has 
established only that the ship had been 
tail heavy and had hit the water tail 
first; that it had not broken up in the 
air, except for two longitudinal girders, 
which would not have fatally weakened 
its structure; that it might well have 
ridden cut the storm and escaped the 
crash if its course had been held to the 
west; and that officers and crew were 
valiant to the last in their struggle with 
the elements. Possible causes of the 
tail-heaviness, including certain aerody- 
namic qualities of the new broader- 
beamed airships, about which there is 
still much to be learned, were consid- 
ered. by the court. Lack of definite 
evidence so far has prevented any de- 
cision. Rear Adm. H. V. Butler, com- 
mander of Washington Navy Yard; 
Capt. Harry S. Shoemaker, commander 
of the new Sunnyvale airship base, and 
Comdr. Sydney M. Kraus of Philadel- 
phia Navy Yard, made up the court, 
which convened at Lakehurst Naval Air 
Station, with Comdr. Ralph D. Pen- 
noyer, who was Judge Advocate in the 
Shenandoah investigation, serving again 
in that capacity. 

Veteran of many storms and high 
winds in its long flights, including one 
to the West Coast last summer and an- 
other to the Panama Canal Zone, from 
which it had returned only two weeks 
before its last trip, the Akron was 
equipped to survive many of the trials 
which had proved fatal to earlier air- 
ships. Besides being non-inflammable 
through the use of helium gas, it was 
electrically equipped throughout and 
had complete radio facilities. Its eight 
engines, totaling 4,480 hp. and housed 
in the hull of the ship, where they were 
easily accessible for repair and overhaul 
during flight, gave additional manoeu- 
verability through their swivel feature 
which permitted propellers to be turned 
in either the vertical or horizontal plane. 

As a result of the Akron disaster, the 
future of its sister ship, the Macon, 
is on the lap of a joint Congressional 
committee. It will investigate not only 
the Akron’s end, but the entire problem 
of the value of airships in military and 


NEWS OF THE MONTH 


commercial use. Five members of each 
House, not connected in any way with 
military affairs, are shouldering respon- 
sibility for this tremendous job. Rep- 
resentative McClintic of Oklahoma, who 
was responsible for the committee which 
investigated the Akron and gave it a clean 
bill of health last spring, introduced the 
resolution creating the joint committee. 
It will sit as soon as the Naval Court 
has completed its investigation. 

Meanwhile, on April 21 the Macon 
made its first flight with 105 persons on 
board, including Adm. George C. Day 
and his naval board of inspection. Turn- 
ing trials and preliminary speed tests 
were made in the course of a twelve- 
hour flight over Lake Erie. Climbing 
tests were complete in a second flight 
two days later. 


Himalaya hop 


On the other side of the world, almost 
simultaneously with the Akron’s tragedy, 
aircraft were scoring new triumphs. 
Everest, earth’s highest mountain peak, 
was assaulted, surmounted, and photo- 
graphed by two planes of the British 
Houston-Everest Expedition, piloted by 
the Marquis of Clydesdale and Flight- 
Lieut. D. F. McIntyre. From Lalbalu 
airdrome near Purnea, 160 miles south 
of the summit, the British-built West- 
lands, both powered with Bristol 
Pegasus engines, hurdled 20,000 ft. 
peaks, battled violent down-currents and 
high winds at altitudes up to 33,000 ft. 
to fly over the giant and return to the 
home base in three hours. Automat- 
ically-controlled superchargers for the 
engines, oxygen apparatus for the pilots, 
and electric heaters for their clothing 























* 
Calendar 
May 28 Deutsch dela Meurthe Cup Race, 
Paris, France. 
June 12- 
July 10 Soaring Camp, Elmira, N. Y. 
July 1-4 Nationa] Air Races, Los Angeles. 
July 1-4 American Air Races, Chicago. 
September International Gliding Con- 
ess and Meeting, La Banne, 
‘Ordanche (Clermont Ferrand), 
France. 
Sept. 1-4 International Gordon - Bennett 
Balloon Races and Air Races, 
Chicago. 
Oct? 7-8 U.S. Amateur Air Pilote Associ- 
ation Charity Air Pageant , Roose- 
velt Field, ng Island, N. Y. 
December International Rally, Cairo Egypt 





December 14 Meeting of the Federation Aero- 
nautique Internationale, Cairo, 
Egypt. 


and their motion picture and still cameras 
made possible the adventure into hitherto 
unpenetrated regions and enhanced its 
scientific value. Kanchenjunga, an even 
more hazardous objective, with its 
girdle of almost equally tall peaks, was 
ensnared for the mapmakers next day. 
Lady Houston, whose generosity made 
possible the successful British prepara- 
tions for the 1931 Schneider trophy con- 
test, financed the expedition. 


For southern snows 


Under conditions simulating those 
which it will meet in Antarctic regions, the 
Wasp-powered Northrop Gamma built 
for the Ellsworth expedition has been 
undergoing extensive tests. Equipped 
with skiis designed by its pilot, Bernt 
Balchen, it took off easily with 500 gal. 
of fuel aboard. This should give a 
range of 4,000 miles, ample margin for 
the contemplated round-trip flight across 
the Antarctic continent between the Ross 
and Weddell Seas. North Dakota and 
Winnipeg provided below-zero weather 
for the snow and ice tests and a stage 
for practice forced landings. 


For the Port of Paris 


With the approval of Air Minister 
Pierre Cot the long-considered plans 
for the development of Le Bourget, air 
gateway to Paris, are on the way to 
completion. An appropriation of about 
$375,000 is provided for a block of 
buildings, including quarters for French 
and foreign aviation companies, cus- 
toms, postal services, police, a me- 
teorological bureau, administration, 
information and ticket offces, a restau- 
rant and a small hotel. An air regiment 
of the French Army will continue to 
occupy the western end of the field, re- 
taining for Le Bourget its unique posi- 
tion among important European airports 
as a center of both civil and military 
operations. 


Spring on the airlines 


While American airline operations 
are not as sensitive to seasonal varia- 
tions as the European, even here the 
advent of spring usually heralds in- 
creased activity and new schedules. 
Kohler Aviation Corporation, which 
flies mail and passengers across Lake 
Michigan, has moved into summer quar- 
ters. Departures are made from its Air 
Marine terminal instead of from the air- 
ports which are the base of winter opera- 
tions. The Kohler Air Marine Terminal 
built in Detroit last year is only eight 
minutes drive from the business section, 
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while the Milwaukee terminal is equally 
central. 

Rapid Air Transport recently speeded 
up its Omaha-St. Louis schedule with a 
Lockheed Vega. In addition a new 
shuttle run between Omaha and Kansas 
City was inaugurated. General offices 
of the company, oldest non-mail operator 
since the award of a contract to Kohler 
in March, have been moved to the Muni- 
cipal Airport in Omaha. 

Synchronizing its own services with 
those of its recently acquired Ludington 
division, Eastern Air Transport main- 
tains the every-hour-on-the-hour service 
between New York and Washington, 
but is dropping the 12:40 and 2:40 p.m. 
schedules, apparently least popular of 
the day. An additional schedule out of 
Washington at 6 p.m. brings the total 
service to nine southbound and eight 
northbound schedules daily, with one of 
the latter operating as a double section. 

On June 1 the Metropolitan Seaplane 
Terminal, operated by the Marine Air 
Transport Company, is to be opened at 
Pier B, Exchange Place, Jersey City. 
Commercial service between Lake 
Mohawk, Jersey summer resort, and 
New York is contemplated. 

Arrangements have been completed 
by American Airways permitting its 
agents to issue through combination air 
and rail tickets for a number of the 
major railroads of the country. How- 
ever, no special combination rates are 
as yet forthcoming. 


New reins on transportation 


One of the rumors with which Wash- 
ington air has been rife for some weeks 
was verified with the submission to 
President Roosevelt of a program for a 
transportation regulation agency under 
the Department of Commerce. Presided 
over by an assistant secretary, the trans- 
portation division would include four 
units, land transportation, waterways, 
aeronautics and communications. The 
assistant secretaryship for aeronautics, 
now held by Colonel Young would dis- 
appear. The Weather Bureau would be 
included under Aeronautics, instead of 
under the Department of Agriculture 
as at present. To the new division would 
be transferred the administrative activ- 
ities of the Interstate Commerce Com- 
mission which would, however, retain 
its separate entity and quasi-judicial 
functions. First of the general reor- 
ganization plans to be sent to the White 
House in completed form, the new 
transportation set-up is expected to re- 
ceive the approval of the President and 
to be presented to Congress shortly. 


That Department of Aeronautics 


Creation of a separate Department of 
Aeronautics has once again been sug- 
gested to the House, this year in a bill 
introduced by Representative McLeod 
of Michigan. Unique in the limitation 
of its scope to heavier-than-air and 


lighter-than-air craft in commercial use, 
H.R.1665 would assume the functions of 
the Aeronautics Branch. It has been 
referred to the Committee on Interstate 
and Foreign Commerce. Military avia- 
tion is covered by Senator King’s 
(Utah) bill, now being considered by 
the Senate Committee on Military Af- 
fairs to establish a department of Na- 
tional Defense with Army, Navy and 
Air Force on an equal footing. 


Fast flight abroad 


Following the lead of American air 
transport operators, European air lines 
also are concentrating on speed prob- 
lems. On the main routes of Deutsche 
Luft Hansa this summer the new Hein- 
kel He-70 transport (described in 
Aviation in April) will carry seven 
persons at a cruising speed of 170 m.p.h. 
on schedules previously tuned to trans- 
port speeds of from 100 to 120 miles. 
The French air line CIDNA, which 
connects Paris with Prague, Vienna, 
Budapest and points east and was one 
of the first to use tri-motored transports, 
expects to have planes with a 160-mile 
cruising speed in service early next year. 
Immediate speeding up of schedules is 
being effected by cutting stops at inter- 
mediate points from half an hour to ten 
minutes. 


Pan American stretches further 


Following up intentions announced 
last summer when it secured exclusive 
rights to develop air transportation 
between Europe and North America by 
way of Greenland and Iceland, Pan 
American Airways have gained a foot- 
hold in yet another continent. Through 
an exchange of stock it has obtained 
all the outstanding capital stock (45 
per cent) of China National Aviation 
Corporation, from North American 
Aviation, which has operated the line 
since its inauguration in 1930. The 
controlling interest has always been 
held by the Chinese Government, only 
other stockholder. Pan American is 
thus one up on the four European sys- 
tems which are competing in the air 
transport development of the Far East. 
Imperial Airways plans an extension 
into China at Hong Kong from Ran- 
goon on its projected trunk route to 
Australia; the French Air Orient Com- 
pany already has operated provisionally 
a spur from its Marseilles-Saigon route 
to IIanoi, which it plans to extend to 
Canton and Hong Kong, and possibly 
to Chungking in central China; Dutch 
K.L.M. has similar ideas for the ex- 
tension of its Amsterdam-Batavia serv- 
ice. Only Deutsche Luft Hansa is 
actually flying in China, its subsidiary 
company, Eurasia Aviation Corpora- 
tion, operating between Nanking, Pei- 
ping and Lanchow as first link in a 
tentative trans-Siberian route in co- 
operation with the Soviet Air Trust. 
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Pan American’s new purchase will 
continue to operate its original Shang- 
hai-Hankow service with Keystone 
Amphibions on daily schedule for pas- 
sengers and express, go on to Chung- 
king twice weekly. The route from 
Shanghai to Peiping, China’s ancient 
walled capital, opened less than a month 
ago, will continue to be flown thrice 
weekly by Stinson Juniors on a schedule 
which allows nine, but usually takes 
seven, hours for the 790-mile run. Pan 
American’s future program for its Chi- 
nese partner is more ambitious, includ- 
ing even an inter-continental trade route 
to meet its American branches in 
Alaska, where Pan American obtained 
control last September. 


Italy wins speed crown 


Flashing along a 3-km. course over 
Lake Garda on April 10 an Italian sea- 
plane wrested from Great Britain its 
most cherished record. Its average 
speed of 423.7 m.p.h. in six laps, one of 
which was clocked at 430, is a new 
world’s speed mark, exceeding by 16.7 
miles the record set by Lieut. George 
H. Stainforth on Sept. 29, 1931. The 
Macchi 72 seaplane, similar to those 
built for the 1931 Schneider Cup races, 
but not completed in time, weighs 3 tons 
and lands at 130 mph. Champion 
Spark Plugs, designed according to 
cabled directions, equip its two Fiat 
engines developing 2,500 hp. Warrant 
Officer Francesco Agello, oldest mem- 
ber of the speed school at Desenniano, 
reserve man on the 1929 Italian Schnei- 
der Cup team and only survivor of the 
1931 group, piloted the racer to the 
new record. Lieutenant Neri and 
Captain Berrini, other members of the 
1931 team, were killed in previous at- 
tempts on the mark. With another 
racer pulling some 300 more horse- 
power Warrant Officer Agello plans to 
attempt to raise his own mark, as well 
as the 100-km. closed course Schneider 
Cup record. 


Air estimates 


By dint of such drastic measures as 
closing temporarily one of its four fly- 
ing training schools and postponing 
once again the formation of new units 
outlined in the ten-year program ap- 
proved in 1923, British Air Estimates 
have been kept at the levels dictated by 
the needs of economy. The total ap- 
propriation of £17,426,000, apparently 
£26,000 above that of last year, really 
conceals a further cut of about £340,000. 
Bookkeeping adjustments completely 
removed an appropriation covering ex- 
penditures in Iraq, which will hereafter 
have to be borne by the air budget. 
Largest cut was in non-technical stores, 
partly as a result of lower price levels. 
Provision for airplanes, engines and 
spares is down only a negligible £2,000. 
Civil aviation actually secured an in- 
creased allotment to provide for the 
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extension of Imperial Airways’ Indian 
service to Australia. Presented by Sir 
Phillip Sassoon, Under-Secretary for 
Air, in the course of a brilliant account 
of the accomplishments of British avia- 
tion in carrying the mails to India and 
Capetown, and peace to wild tribes in 
outlying regions, the Estimates were 
accepted by the House. 


Air armaments? 


The program for the abolition or re- 
striction of military aircraft lately 
preached by Prime Minister MacDonald 
at Geneva received little more enthu- 
siasm in the House than from the world 
at large. While there was some sup- 
port for international control of air 
forces, more applause followed Winston 
Churchill’s demand for bigger air 
forces to protect Britain’s neutrality. 
Prohibition of air bombing except for 
police purposes in certain outlying re- 
gions, and restriction of the number 
and size of all military aircraft, are 
principles which the British plan advo- 
cates, with no great originality. Upon 
the Permanent Disarmament Commis- 
sion is placed the responsibility of for- 
mulating, within the next five years, a 
scheme for complete abolition of mili- 
tary and naval aircraft contingent upon 
supervision of civil aviation to prevent 
its misuse for military purposes. Fail- 
ing this, the commission is allowed the 
alternative of determining the minimum 
number of military aircraft needed by 
each high contracting party. Protests 


against their tentative quotas in a table 
of airplane allotments have already been 
registered by several nations not given 
“most favored air power” ratings. The 
American representatives have main- 
tained their hostility to any sort of 
internationalization or foreign super- 
vision of American aviation. 


Air race circuit 


A desire to stimulate concentration of 
American plane and engine manufac- 
turers on speed development is behind 
the National Aeronautic Association’s 
plans for developing major air meets in 
key cities. The thirteenth National Air 
Races will start the season on July 1 
at Los Angeles Municipal Airport, 
which, as Mines Field, was the site of 
the 1928 meeting. Marking the passing 
of standard commercial plane races, this 
year’s competitions will all be free-for- 
all events for specially built racing 
craft. Finish of the Bendix Transcon- 
tinental Trophy Race, started from New 
York in reversal of usual procedure, is 
scheduled to open the races. They will 
include the Aerol Trophy Race, free- 
for-all for women pilots, and the classic 
Thompson Trophy Race, increased to 
200 miles. Daily closed course events 
for four classes of engine displacement 
will complete the program. The man- 
agement, headed by Cliff Henderson, 
will award $50,000 in prize money. 

Mr. Henderson has issued a circular 
letter to racing pilots and other interes- 
ted parties warning them against par- 
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ticipation in meets not sanctioned by the 
National Aeronautic Association. 

On the same dates, the American Air 
Races, previously mentioned as the Chi- 
cago Air Races, will be held at Chicago 
Municipal Airport, under the direction 
of Major R. W. Schroeder, and spon- 
sorship of Chicago Air Race Corpora- 
tion and the Chicago Tribune. Entry 
agreements have already been received 
from nine pilots, including John Liv- 
ingston, Clyde Pangborn and E. M. 
Laird. Racing events will be synchro- 
nized with the air transport operations 
which utilize part of the field, so there 
will be no interference. Presumably, 
owing to the date conflict, the Chicago 
meet will have no N.A.A. sanction. 

Again in September Chicago will be 
the scene of a major air event. Cur- 
tiss-Reynolds Airport will be the focal 
point. The International Air Races, 
endorsed by the National Aeronautic 
Association and the Century of Progress 
Exposition, and sponsored by Chicago 
Daily News, will include the twenty- 
first Gordon Bennett Balloon Race. 
First competed for in France in 1906, 
the famous trophy was won last year by 
Lieut. Comdr. T. G. W. Settle of the 
U.S. Navy in a flight from Basle, Swit- 
zerland, to Poland. Commander Settle, 
whose victory brought the contest to the 
United States this year, will pilot the 
Navy bag again. 


Post’s new gyro-pilot 


Newest version of the Sperry Auto- 
matic Pilot for Airplanes, product of 
twenty years of investigation, has been 
installed in his Lockheed Vega Winnie 
Mae by Wiley Post, whose round-the- 
world flight record made with Harold 
Gatty has stood unbeaten for almost 
two years. The new equipment was 
tested at Floyd Bennett Field in New 
York early in April and is off for a 
demonstration tour of the country’s 
principal airports and transport centers, 
Differing from the first commercial 
gyro pilot installed in one of Eastern 
Air Transport’s Curtiss Condors a year 
ago chiefly in that it is hydraulically 
rather than mechanically controlled, the 
new series is more compact, consider- 
ably lighter, weighing about 80 lb. com- 
plete. Detailed description of the in- 
strument will appear in an early issue 
of AVIATION. 


New organizations 


No new aviation activities, but their 
co-ordination under a single head, has 
been announced by Westinghouse Elec- 
tric and Manufacturing Company. Va- 
rious sales and engineering departments 
have been consolidated in the trans- 
portation sales department under A. P. 
Schrader. Among the company’s wide 
variety of aviation equipment are light- 
ing facilities for airways and airports, 
including a searchlight gun required by 
the D. of C. for landing and take-off 
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signals on all fields not equipped for 
two-way radio communication. 

Under the new standard of Menasco 
Manufacturing Company, the engine 
manufacturing concern of Menasco 
Motors, liquidated last May after a losing 
fight against the business slump, takes a 
new lease on life. The purchasers, a 
syndicate of western business men in- 
terested in aviation development headed 
by Douglas G. Shearer of Los Angeles, 
are retaining the old management and 
personnel among whom is A. S. Men- 
asco, designer of the engine. Improve- 
ments are being incorporated into the 
Pirate and Buccaneer series, and a 
newer and larger horsepower engine is 
to be added to the line shortly. 

Airlanes. Inc., is a new name on the 
list of air services. Clyde Pangborn and 
Capt. Erroll Boyd, trans-oceanic pilots 
of wide reputation, have joined forces 
to provide charter service, flying planes 
of all types, and aerial advertising with 
Kellett autogiros. Among their equip- 
ment is the veteran Bellanca monoplane 
Columbia, which carried Chamberlin 
and Levine across the Atlantic, close on 
the heels of Colonel Lindbergh in 1927, 
and Boyd and Connor on a similar 
flight from Toronto to London three 
years later. 


Another transport titan 


Ratification by the stockholders of 
North American Aviation of a long- 
pending plan for reorganization and 
merger with General Aviation Corpora- 
tion, which already has the approval of 
their directors, will set up a third aero- 
nautical organization of nationwide pro- 
portions. Preliminary to the merger 
will be the formation of a new company, 
the Sperry Corporation, to segregate 
North American’s holdings in Sperry 
Gyroscope Company, Ford Instrument 
Company, Intercontinent Aviation and 
Curtiss-Wright Corporation. North 
American stockholders will hold all its 
1,949,111 shares in the form of certifi- 
cates in a ten-year voting trust. The 
merger itself amounts to an exchange 
of all the stock of General Aviation 
Manufacturing Corporation, operating 
subsidiary of General Aviation, for 
1,474,883 shares of North American 
stock, a controlling interest (43 per 
cent). Outstanding capital stock of 
North American Aviation will then 
total 3,423,994 shares. 

To put together scattered holdings in 
the mid-transcontinental route, as well 
as to link it with the New York-Miami 
line of Eastern Air Transport, wholly- 
owned North American subsidiary, is 
the object of the deal. General Avia- 
iton has a 35 per cent interest in West- 
ern Air Express, dating from its 1930 
investments to insure a market for the 
Fokker transports which it was then 
manufacturing. North American owns 
25 per cent of Transcontinental Air 
Transport. Each of these transport 


organizations controls 474 per cent of 
Transcontinental & Western Air. The 
new merger will virtually assure Gen- 
eral Aviation a working control both of 
T.&W.A. and E.A.T. 


Pan American profits 


Earnings of $1.36 a share put Pan 
American Airways Corporation at the 
top of the list of aeronautical corpora- 
tions, both transport and manufacturing, 
which recently reported the financial 
results of their 1932 operations. After 
all charges and reserves, net profits 
were $698,527, almost seven times the 
1931 figure of $105,452. Shares of 
capital stock outstanding totaled 512,581. 
Surplus account amounted to $188,328 
at the end of 1932, as against a deficit 
of $535,884 at its beginning. While the 
balance sheet as of Dec. 31, 1932, 
showed currents assets of $1,763,475, 
slightly below the 1931 level, it included 
cash amounting to one-third the total, 
instead of one-fifth as at the end of the 
previous year. Current liabilities were 
$396,682. Total assets had increased 
by one-seventh during 1932, to $18,924,- 
748. Operating economies previously 
effected through consolidation of shop 
facilities and realignment of operating 
divisions, as well as the elimination of 
inequitable taxes and encumbering reg- 
ulations by most of the countries 
traversed by the Pan American lines, 
were credited with responsibility for the 
improved condition of the company. 


United makes money 


Another company whose 1932 opera- 
tions proved profitable, though not to 
the same extent as in the previous year, 
is United Aircraft and Transport Cor- 
poration and subsidiaries. Net income 
after taxes and deductions of $357,441 
for losses on investments and a special 
reserve of $400,000 for contingencies, 
was $1,648,898. Equivalent, after pre- 
ferred dividends, to about half a dollar 
a share on the average number of shares 
of common stock outstanding during the 
year, it must be compared with $1.04 
each of the average number of shares 
outstanding in 1931, when net profits 
were $2,907,548. United’s current as- 
sets of $23,868,217 were a little below 
the 1931 level, but in an equally favor- 
able ratio to current liabilities, which 
were about one-thirteenth as large. 
Operating revenues and sales during 
the year totaled $24,229,071, with un- 
filled orders of equipment companies 
amounting to more than $9,000,000 on 
hand at its end. 

Report by one of United’s operating 
subsidiaries, National Air Transport, 
Inc., shows its share in net profits as 
$263,304, after depreciation, federal 
taxes, and other charges. Earnings 
amounted to 40 cents each on 650,000 
no par common shares outstanding, as 
against 75 cents a share in 1931. 
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Operations of the Waco Aircraft 
Company during 1932 served to put its 
profit and loss account into black ink. 
Earnings after expenses and other 
charges amounted to $28,671, 20 cents 
a share on 145,000 capital shares out- 
standing. During the preceding year 
the company had lost $82,394. 


Looking up 


While most of the other 1932 reports 
received recently conform more closely 
to 1932 convention, some of them, 
despite the color of their ink, represent 
great advances. Curtiss-Wright Cor- 
poration is a notable example. Its 1932 
loss of $596,574 after depreciation, in- 
terest, inventory adjustments and other 
charges looks well beside the figure of 
$4,126,060, its 1931 loss. Sales and 
other revenues of the company and its 
subsidiaries amounted to $12,406,720, 
about 57 per cent of the 1931 total. A 
write-down of excess plant and airport 
equipment and other properties to the 
tune of $4,443,621 brought current 
assets down to $4,313,809 from their 
1931 point of $9,423,969, but their 
ratio to current liabilities at the end 
of 1932 was about four to one, an 
almost 100 per cent improvement over 
the previous year. President Thomas 
A. Morgan further annourtced to stock- 
holders that bank loans of $1,737,000 
and $75,000 in notes payable, or total 
obligations of $1,812,000 were paid off 
during the year. None the less, cash 
account at the year’s end amounted to 
$1,362,550, about twice as large in 
proportion to current assets, as at the 
end of 1931. 


Wright accounts 


Wright Aeronautical Corporation, 
Curtiss-Wright’s principal subsidiary, 
had to put up alongside of its profit 
of $250,853 after taxes, depreciation, 
amortization, and other charges, a 
charge of $1,081,075 resulting from 
settlements of purchase commitments 
and revaluation of inventories which 
was charged against a contingent re- 
serve account previously set up. A 
$2,000,000 write-down on fixed proper- 
ties was charged directly to capital 
surplus. Net income in 1931 had 
reached $196,620 after depreciation, 
taxes, provision for contingencies and 
other charges, an earning of 32 cents 
on each of 599,857 no-par capital shares 
outstanding. 

Bellanca Aircraft Corporation’s fi- 
nances are also on the up grade, with 
1932 losses only one-quarter the 1931 
figure. They totaled $99,650 after 
expenses, amortization of patents, a 
$19,214 adjustment of inventories to 
estimated realizable values, and other 
charges, as compared with $397,231 
loss after the above charges and a 
$96,592 adjustment of inventories in the 
previous year. 
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Consolidated Aircraft Corporation’s 
losses during 1932 after taxes and 
other charges reached $318,947, as 
against $177,449 in the preceding year. 


Aviation Corporation cuts 


Drastic write-down of the values of 
all aeronautical securities, idle property, 
and equipment to their values under 
existing business conditions, under the 
scalpel of its new management brought 
the figure for 1932 losses of Aviation 
Corporation and its subsidiaries to 
$7,685,098. Biggest drain was loss 
on the sale of securities, $3,602,975. 
Write-down of idle property and equip- 
ment, and reserve for contingencies, 
leases and such totaled another $2,572,- 
043, leaving loss from operations after 
provision for obsolescence and depre- 
ciation at $1,551,523. The comparable 
figure for 1931 was $1,263,960. 1931 
losses, including those on the sale of 
securities, reached $3,205,669. Aviation 
Corporation’s consolidated balance sheet 
as of Dec. 31 showed little change since 
the beginning of the year. Current 
assets of $10,542,658, almost 90 per cent 
in cash or marketable securities, were 
22 times the current liability figure. 


In the new year 


Increased sales and profits is the 
burden of the first quarterly report for 
the current year, received from the 
Douglas Aircraft Company. Net sales 
for the three months ended Feb. 28, 
1933, totaled $923,397, more than double 
the score for the same period of the 
preceding year. Net profits after charges 
and provision for federal income and 
state franchise taxes reached $85,832. 
Amounting to 24 cents a share on 
356,435 shares outstanding, this is 
compared with earnings of 16 cents 
each on 343,304 shares in the compara- 
tive 1932 period, when profits totaled 
$57,026. 


Personnel 


Robert L. Hall, airplane designer 
whose plane, flown by the late Lowell 
L. Bayles, won the 1931 Thompson 
Trophy race at 232 m.p.h., has joined 
the engineering staff of Stinson Aircraft 
Corporation. Until recently Hall has 
had his own plant in Springfield. 

Walter A. MacDonald has resigned 


sales managership of Bellanca Aircraft - 


Corporation. He joins two other ex- 
members of the Bellanca staff, Alfred 
Chandler and William Hurlburt, now 
connected with Granville Aircraft, as 
Granville sales executive. 


Annual Index 


HE annual index of Aviation for 

Volume 31 (January to December, 
1932) is now ready. Copies may be 
secured by writing to the Circulation 
Department, AviaTIon, 330 West 42d 
St., New York City. 








SIDE SLIPS 


By Robert R. Osborn 


T FIRST one is likely to be some- 

what peeved by the reporting in the 
Morning Oregonian of March 22nd, of 
the arrival of Major Doolittle at the lo- 
cal airport. We quote from the news 
article—“Major Doolittle has a reputa- 
tion for making speed on airports as 
well as speed in the air. Only ten min- 
utes elapsed while he remained on the 
field shaking hands before he took off 
for Seattle and Vancouver. He was 
distinctly unflier-like in the absence of 
dilly-dallying.” 

At first we resented the aspersion 
that pilots are given to dilly-dallying, 
until we realized that it was an honest 
misunderstanding on the part of the re- 
porter. The hundreds of pilots he has 
seen dilly-dallying around were waiting 
for the once-a-day bus which comes 
sauntering out to most airports. 


“Sir: May I, through your paper, ask 
our scientist if the present cold weather 
can be attributed in any way to atmos- 
pheric displacement, caused by the re- 
cent visit of airplanes? We use fans 
for cooling purposes (in confined places, 
I know). Could such fanning of the 
air, caused by propellers, have the same 
effect? The cold winds seem to be 
blown here the day before the planes 





arrived. And what is the effect on bird 
life of such atmospheric disturbances? 
Judging from the distressed attempt of 
swallows to fly across the air field on 
Monday last, there must be some.— 
M.F.” 

The above appeared in the Victoria 
(B.C.) Daily Colonist, and as the edi- 
tor seems not to have answered the que- 
ries, we are taking the liberty of doing 
so. That impression of coldness was 
not caused by too much atmospheric 
displacement, from propellers fanning 
the air, but because too few propellers 
were fanning the air. Aviation finances 
were in such a bad way for a while, that 
airplanes, or even mention of aviation 
finances, were received with much cold- 
ness. In fact, as you state, the cold air 
would even start blowing in the day be- 
fore any aeronautical financing or sell- 


ing was to take place. Fortunately, 
things are now warming up nicely along 
those lines, and we hope that aviation 
activities will soon be accompanied by 
gentle zephrs, scented with the odor of 
newly-mown hay. 

The distressed look you saw on the 
face of the sparrow was probably in- 
spired by envy of the airplane. It had 
probably just discovered that its heart 
cut out badly whenever it tried to fly 
upside-down for any length of time. 


The following clipping from the San 
Francisco Chronicle at first seemed to 
offer a good moral lesson as to what 
was wrong with aeronautics at the pres- 
ent time, until we stopped to consider 
that a pilot would wear out the seat of 





his trousers by doing a lot of flying, as 
easily as by just sitting around: 

“Corning, March 8. Ben Torrey, 
manager of the local airport, today set 
a new barter record when he took O. H. 
Henninger, tailor, on a 10,000-ft. sky 
hike in exchange for reseating a pair of 
aviation pants. Henninger agreed to 
reseat the pants, when and if they got 
back safely.” 


Our hangar flying department 


EORGE PAGE, the designer of 

the new Curtiss-Wright Condor, 
told us a good story on “Rusty” Camp- 
bell, who has been flying the ship on 
some of its demonstration tours. The 
Condor has a retractable landing gear, 
which is fitted with a warning bell, 
which sounds off in the pilot’s ear if 
he pulls back the throttle and the land- 
ing gear is: not in the full-down posi- 
tion. “Rusty” has heard this bell many 
times, because of demonstrating it so 
often, in addition to the times he for- 
got to put the landing gear down him- 
self. The first day he took the ship out 
on tour, he stopped off at a hotel in 
Buffalo, and as he wished to get going 
early, left word that he was to be called. 
In the morning, when the telephone 
went off in his room he sat up and 
reached around frantically alongside 
of the bed, trying to find the handle to 
operate the landing gear. 


SERVICING SHORT 


Auxiliary starting power 


NTIL the advent of two-way radio 

with current-consuming transmit- 
ters on board every transport, the life 
of the airplane storage battery was one 
of relative ease. The current required 
for winding up starters at infrequent 
intervals was not excessive, and could 
easily be restored from the plane’s gen- 
erators in the normal course of flight. 
The demands of the radio, however, 
have added considerably to the loads on 
batteries and, although the totals nor- 
mally do not exceed the combined bat- 
tery and generator capacity, yet the 
drain is sufficiently great to suggest 
to most airline operators the need for 
auxiliary starting power at principal 
airports. 

There are two methods by which 
power can be applied conveniently: 
first, by providing current to the air- 
plane’s starter motors from outside bat- 
tery sets as typified by the system used 
by Transcontinental & Western Air, 
Inc. At each principal stopping point 
a battery set is available, usually con- 
sisting of two standard 12-volt units 
connected in parallel and mounted on a 
small truck or buggy. The set is pushed 
alongside the engine to be started, a 
plug attached to a long lead is placed 
into an insulated socket in the airplane’s 
cowling, and the circuit is completed 
by grounding the other battery terminal 
on some convenient metallic portion of 
the ship. The electrical connections for 
the auxiliary power in this case are 


simply in parallel with the normal power 
circuit and do not interfere in any way 
with starting from the plane’s own bat- 
teries. This method, incidentally, gives 
an outlet for batteries which are no 
longer suitable for flight service, but 
which have plenty of life left in them 
for auxiliary ground use. 

The other method, which is used on 
United Air Lines and American Air- 
ways in slightly different forms, con- 
sists of applying mechanical power to 
the regular hand-turning crank connec- 
tion on the inertia type starters. The 
latest device for this purpose has been 
developed by Eclipse Aviation Corpora- 
tion for United, and consists of an elec- 
tric motor of the type used in portable 
hand-drills driving a standard plug-in 

































Left: United’s new stem- 
winder in action. Above: 
American Airway’s gun starter 
turning up the inertia of a 
Fokker at Birmingham. Be- 
low: Standard starting unit 
developed for all American 
Airway stations. 
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Gasoline filler rack on Pan Amer- 
ican’s Santana Airport at San 
Jose. (P.A.A. photo) 


crank connection through a 90-deg. gear 
box and a long extension shaft. As 
shown in the photograph, an operator 
standing on the ground can easily reach 
the starter connections on engine 
nacelles. This arrangement will oper- 
ate on the Fords or Boeing 80’s now in 
service, and also on the newest type 
30eing (Aviation, April, page 124), 
with which United’s lines will be 
equipped in the near tuture. Flexible 
rubber-covered cable connects the driv- 
ing motors with regular field lighting cir- 
cuits through conveniently located out- 
lets. 

The equipment used on American 
Airways (also an Eclipse development) 
is similar in principle, but is in some- 
what different form than that described 
above. Power-driven motors with 
pistol-grip handles can be plugged into 
receptacles in the underside of engine 
nacelles as shown. The shaft exten- 
sion to the starter proper is built into 
the nacelles rather than on to the port- 
able starter. A saw-tooth clutch pro- 
vides the connection between motor and 
shaft. For the convenience of the air- 
port attendants, each complete starting 
outfit is mounted on a special portable 
buggy equipped with brackets to hold 
the starter, and with a crank-operated 
wooden drum to take care of the rubber- 
covered extension cord. 


Gasoline tank filler rack 


AVOID the difficulties attendant 

upon filling underground fuel tanks 
from the steel drums in which gasoline 
is regularly received employees of the 
Santana Airport at San Jose, Costa 
Rica, on Pan American Airways’ West- 
ern division, have developed a simple 
type of filler rack. Built of heavy tim- 
bers bolted together, it fits over the 
manhole of the tank. A short ramp 
makes it a simple matter to roll the 
drums up on to the rack and to drain 
the gasoline into the main tank through 
a funnel attached to the filler opening. 
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TRANS PORT 


Operations and Traffic Management 


Notes for tropical travelers 


F ALL the airlines of the world, 

Imperial Airways is perhaps the 
most lavish in the distribution of pro- 
motional literature to its customers. 
Adequate time-tables and colored trip 
maps are commonplace on American 
lines, but they can scarcely be compared 
to the flood of booklets and brochures 
put out by Imperial’s prolific publicity 
department. Among the latest pub- 
lications is a small booklet attractively 
done in black on green paper, entitled 
“Notes for Your Comfort and Con- 
venience When Traveling by Air to 
India and Through Africa.” After a 
few pages of notes on the more common 
affairs usually covered by airline time- 
tables (reservations, baggage limita- 
tion, ground transportation, and the 
general behavior of aircraft in the air 
or when leaving and approaching the 
ground) the balance of the booklet is 
devoted to a detailed account of special 
clothing and equipment needed by pas- 
sengers en route. At one point the 
author of the booklet, describing him- 
self as “a mere man” and therefore un- 
qualified to write on the subject of 
air travel for women, has turned the 
task over to Lady Oppenheimer, who 
discusses such matters as_ tropical 
clothes, cosmetics, and even hairdress- 
ing for the benefit of the lady passen- 
gers. Even the problems of air-travel- 
ing children are well covered. The 
booklet winds up with a general discus- 
sion of health preservation in the trop- 
ics, and discusses such matters as vac- 
cination and inoculation, general pre- 


cautions regarding food, exposure to 
the sun and to insects, and stresses the 
importance of observing unusual pre- 
cautions in the treatment of small and 
apparently insignificant wounds. 


New beacon antennas 


HAT persistent research in the 

field of radio navigation is bearing 
practical fruit has been indicated by 
a recent announcement of the Aero- 
nautics Branch of the Department of 
Commerce, This report concerns the de- 
velopment of a new type of antenna sys- 
tem designed to eliminate many of the 
troublesome night effects (caused pri- 
marily by wave reflection from the Ken- 
nelly-Heaviside layer) which frequently 
so distort radio beacon paths as to throw 
pilots many miles off their intended 
course. These difficulties increase with 
the distance of the pilot away from the 
transmitter; up to 50 miles they are 
usually not objectionable, but beyond 
that distance have been a source of 
trouble. The problem involved the 
elimination of the vertical component of 
the wave radiated by the beacon. It 
was found that by changing the antenna 
system from a loop type to one using 
four tower radiators placed at the cor- 
ners of a large square much of the 
difficulty disappeared. The new ar- 
rangement has been thoroughly tested 
out from Bellefonte, Pa., over the diffi- 
cult Allegheny Mountain stretches, and 
has proven so successful that 45 of 
the beacons on the Federal Airways 
System are to be equipped at once. 











Field turn indicator on the roof of airport building at Oakland, Cal. With 

the slide in position shown the R (indicating that right-hand turns are to be 

made) is exposed and the L is completely covered up. Moving the slide to 
the left covers the R and reverses the instructions. 


Cabin signal lights 


T HAS BEEN the custom on United 

Air Lines airplanes for the co-pilot to 
come back from the cockpit and inform 
the stewardess that areas of bumpy air 
are approaching, or that a landing is 
being contemplated, so that the latter 
may inform the passengers to fasten 
their safety belts. It has been observed 
that such conferences between co-pilot 
and stewardess have sometimes had a 
disturbing effect upon certain slightly 
nervous passengers, and this practice 
has recently been replaced by the use 
of a signal light system. A small red 
light, which can be operated from the 
pilot’s cockpit, has been installed on the 
forward cabin wall of all airplanes. 
When the signal appears the stewardess 
immediately requests the fastening of 
safety belts or imparts any desired in- 
formation to passengers. 


Airport traffic control 


NLESS airports are located ad- 

jacent to large bodies of water 
the Department of Commerce requires 
that all turns made by aircraft land- 
ing or when taking off be made to the 
left. The Oakland Municipal Airport, 
due to its location on San Francisco 
Bay, is one of the few which have been 
designated as two-way landing fields, 
that is, right-hand turns are permitted 
under certain conditions, but only when 
some definite signal is clearly displayed 
to indicate the proper direction. 

The signal problem at Oakland was 
taken care of by installing on the roof 
of the airport inn two large letters, 
R. and L., lying in a horizontal posi- 
tion and painted to give maximum day- 
light visibility. For night use they are 
lighted with Neon tubes. A sliding 
screen is arranged on tracks so that one 
or the other of the two letters can be 
completely covered. The exposed letter 
indicates the direction of turn. When 
the wind is from the north and the west 
the R is permitted to show, and when 
it shifts to a southerly or easterly direc- 
tion the R is covered and the L is ex- 
posed, so that no pilot entering or leav- 
ing the field is forced to fly out over 
open water. The action of the slide is 
automatically controlled from the wind 
tee located on the field, and its posi- 
tion is indicated in the airport super- 
intendent’s office by means of lights, so 
that outgoing pilots may be informed 
as to the proper direction for turns. 





THE BUYER 8’ 


New insulating material 


APOK ranks high among mate- 
rials useful for thermal and sound 
insulation, but difficulties in handling it 
in its natural form have limited its use 
in aircraft. Announcement has just 
been made, however, by the Seaman 
Paper Company, of 410 North Michigan 
Avenue, Chicago, of kapok fibers in 
sheet form under the name of Seapak to 
eliminate the objectionable features of 
the raw material. It is available in 
sheets or rolls up to 126 in. wide, with 
a maximum length of about 150 yd. It 
is made in two forms,—plain and lined. 
The plain Seapak comes in two thick- 
nesses—90 and 125 pt. or approximately 
1/11 to 4 in. in thickness. 
Seapak is backed up on one side with 
a thin paper membrane. Rope-lined 
Seapak is the same as the plain to 
which has been added on the face op- 
posite that bearing the thin rag paper 
menibrane, a line of very tough hemp 
rope paper which can vary from the 
thinnest film to the toughest and strong- 
est sheets required. Seapak has been 
applied (in combination with other 
materials) to several modern airplane 
cabins, including the new Curtiss Con- 
dor. For aircraft use it may be fire- 
proofed by spraying with certain fire- 
resisting chemicals—AviaTion, May, 
1933. 


Triple-service engine unit 


COMBINATION of oil tempera- 

ture, and oil and fuel pressure gages 
is being manufactured by the Consoli- 
dated Ashcroft Hancock Company, Inc., 
of Bridgeport, Conn. This triple unit 
combines in one case and on one dial 
the three elements necessary for the 
safe operation of aircraft engines. Put 
up to meet Army-Navy specifications, 





Face of American Triple Service 
Engine Unit by Consolidated Ash- 
croft Hancock Company, Inc. 
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the instruments are calibrated in accord- 
ance with the usual aircraft standards. 
Temperature scales run from 0 to 100 
deg. C., oil pressure from 0 to 200 Ib. 
per sq.in., and fuel pressure from 0 to 10 
lb. per sq.in, Instrument faces are black 
with scales and pointer tips painted 
with luminous paint.—AvraTion, May, 


1933. 


Eccentric valve seat grinder 


R refacing valve seats in aeronau- 

tic and automobile engines, the Hall 
Manufacturing Company of Toledo, 
Ohio, has developed a type of grinder 
embodying certain novel features. 
Believing that single-point contact be- 
tween the grinding wheel and the valve 
seat is essential for smooth and ac- 
curate finishing, the Hall grinder has 
been designed to operate on a self-cen- 
tering pilot, on which the grinding 
wheel rotates at 8,500 r.p.m. while 
traveling eccentrically around the rim 
of the seat at 17 r.p.m. Grinding wheels 
may be supplied of various angles and 


‘grits and the eccentric pilot bushings 


are made up to suit various valve seat 
diameters. Each grinder comes equipped 
with a diamond dressing tool which 
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Hall eccentric grinder facing 


valve seats on Curtiss Con- 
queror cylinder blocks. 
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Westinghouse ceiling projector. 


may be adjusted to a wide range of 
angles to keep the wheels dressed to 
the proper taper. Grinders of this type 
have been developed for use on Curtiss- 
Wright Conqueror cylinder blocks.— 
AviaTion, May, 1933. 


Self-tapping screws 


EVELOPED after three years ex- 

perimental and practical use, a line 
of hex-head self-tapping cap screws has 
lately been made available commercially 
by the Parker-Kalon Corporation of 200 
Varick Street, New York, N. Y. Like 
previous types of self-threading fas- 
teners, these cap screws do not require 
the use of taps before insertion. They 
form their own threads in the matc- 
rial as they are turned in. They are 
available in a complete range of sizes 
from No. 6 to 4-in. diameter, and are 
extensively used for making fastenings 
in sheet metal from 24 gage to 10 gage; 
to steel plate and structural shapes up 
to 4 in. thick; and to solid sections 
of brass, bronze, aluminum, slate, tran- 
site and other materials.—AvIATION, 
May, 1933. 


Ceiling projector 


AN ALL-ALUMINUM, 3,000,000 
candlepower ceiling projector has 
lately been announced by Westinghouse 
Electric & Manufacturing Company of 
East Pittsburgh, Pa. The optical sys- 
tem consists of a 16 in. parabolic glass 
reflector, secondary reflector, and flat 
lense. The unit is mounted on a heavy 
steel bracket, and a quadrant is mounted 
on one side for indicating all the neces- 
sary angles of elevation. A 240-watt 
lamp is standard equipment.—AvIaTION, 
May, 1933. 
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